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KELLOGG BRIDGE CO. 
OF BUFFALO, N.Y, 
Manufacturers of all kinds of 
Wrought Iron Bridge Structures, 
Also, COMBINATION BRIDGES, of Wood and Iron, 


Together with Wronght Iron Trestle Work, Via- 
ducts, Turn-Tables, Roofs, &c. 





We are prepared to furnish Bridge Builders and 
Contractors with all kinds of manufactured Iron 
Work used in their line. 


2" Plans and prices given on application. 
P. O. Drawer 241. CHAS. KELLOGG, Pres't. 
C. VALLETTE Kasson, Sec’y and Treas, 


PHENIXVILLE BRIDGE WORKS. 


Clarke, Reeves & Co., 


Successors to Kellogg, Clarke & Co., 


ENGINEERS AND BUILDERS 


—OFr— 
IRON BRIDGES, 
VIADUCTS, ROOFS, &c., &c. 


The attention of the officers of railway compa- 
nies is called to a new Album of Designs, showing 
the various styles of new Railway Bridges, Via- 
ducts, etc., that we have constructed and are pre- 
pared to construct. We will send it by mail, on 
application to our address, 


410 Walnut 8t., Philadelphia, Pa, 


IRON BRIDGES, 








Pivot Bridges, and Turn Tables, 


F. C. LOW THORP, 


CIVIL ENGINEER, PATENTEE AND BUILDER 
1% E. STATE STREET, 


TRENTON, N. J. 


F. E. Canda & Co., 


BRIDGE BUILDERS, 


—AN 





GENERAL CONTRACTORS. 
No. 28. Clark St., 


CHICAGO, - - - ILLINOIS. 


CHARLES MACDONALD, 


Engineer and Contractor, 





For the construction of 


TRON AND WOODEN BRIDGES 


TRESTLES, 
Steel Suspension Bridges, Roofs, &o, &c 
Plans and Eetimates furnished on application, 
80 Broadway, New York. 


HY.SIMON, 


CIVIL ENGINEER, 
7 St. Peter’s Square, 


MANCHESTER, ENGLAND. 


Supply of all kinds of Machinery, Railway and 
Steamship plant, Metals, Chemicals and other 
Materials from best sources in England, Belgium, 
Germany and France. 

Introduction of foocian inventions in Europe, 
Patents secured and sold. 

(@” RAILS, Erc., SUPPLIED OR INSPECTED 
PROFESSIONALLY DURING MANUFACTURE 
AND BEFORE DISPATCH. 





Correspondents wanted in America, 


JOHN 8. KENNEDY. HENRY M. BAKER. JOIN 8. BARNES. 


J.S. KENNEDY & CO., 


BANKERS AND MERCHANTS, 


41 Cepar St., New Yor. 


Importers and Dealers in best brands of English 
and American IRON AND STEEL RalILS, Bowling 
Steel Tires, Bessemer Pig Iron, etc. 

Railway securities negotiated, Coupons and 
Dividends collected, and proceeds remitted, and 
all business connecied with the construction and 
equipment of Railroads undertaken. 


COUNTY & TOWNSHIP BONDS. 


FIELD, KING & CO., 
lst National Bank Building, Chicago, 





Have facilities for the negotiation and sale of 
County, Township, School or Railroad Bonds, 





SIMMONDS’ 
Locomotive & Car Express. 


Locomotives and Cars promptly forwarded to 
all parts of the country at the Lowest Rates. 


KE. SIMMONDS, Prop’r. 


Office M. C. & G. W. R’y, 
349 Broadway, New York. 


GOODRICH’S STEAMERS. 


+* DAILY for MILWAUKEE, SHEBOYGAN, 
etc,, at 9a. mM. 

ay” EXCURSION 
Saturday at 8 P. m. 

*DAILY for GRAND HAVEN, MUSKEGON, 
etc., at 7 P. M. 

+* DAILY for ST. 
HARBOR at 10 a. mu. 

a” EXCURSION BOAT to ST, JOSEPH Satur- 
day atil Pp. m. 

FOR GREEN BAY, etc., Tuesday and Friday, 
at7P. mM. 

2” Docks, Below Rush 8t. Bridge. 

T. G. BUTLIN, Supt. 
+ Saturdays excepted. 


BOAT to MILWAUKEE 


JOSEPH and BENTON 


* Sundays excepted. 


BLISS, TILLOTSON & 00., _ 


Manufacturers and Dealers in 


TELEGRAPH MACHINERY, 


— AND — 


Supplies, of Bvery Description. 





No. 247 South Water Street, 


CHICAGO, ILL. 
L. @, TILLOTSON & 00,, N. ¥. | @, H, BLISS, OHICAGO, 


WINSLOW & WILSON, 
51 Liberty Street, New York. 
206 S. 4th St., St. Louis, Mo. 


Every kind of business connected with the Lo- 
cation, Construction and Equipment of Railways, 
including the Purchase of Materials, Negotiations 
of Loans, and the Sale of Securities promptly at- 
tended to. 

Correspondence solicited. 

EDW'D F. WINSLOW, 
(Pres't St. L. & 8. KE. R. * 2) 
St. Louis, Mo 
JAS. H. WILSON, 
(Late Maj. Gen’! U.8. A.) 
New York. 





Notice to Narrow-Gauge Railroad 
Companies and Contractors. 





We have for sale, in good condition, a 2-feet 
gauge Locomotive; cylinders 9 inches, 16-inch 
stroke; weight, ten tons; capacity on level, 450 
tons. any company in need of such a Locomo- 
motive will find it to their pecemtege to call and 
examine, W. P. HARRIS 
84 La Salle street, Chicago. 





WANTS. 





THE CHARGE FOR ADVERTISEMENTS under this head is 
ten centa a line for the first publication, and five cents a line 
for each subsequent insertion. 





WANTED—A situation as transit or 
level man on railroad location or construc- 
tion, by a recent Graduate of the Polytechnic Col- 
lege of Pennsylvania. References furnished if 
required Address Box No. 11, Newtown, Pa. 





A SHORTHAND WRITER well posted 

in railway work wants employment, Can 
ive good testimonials as to character and ability. 
ddress M., this office, 


YOUNG ENGINEER, a graduate of 
Harvard College, desires a situation as level- 
ler on a railroad, Kauress ENGINEER, RatLroap 
Gazerre Office. 


W ANTED—Situation as Assistant En- 

ee on Railroad Location or Construction, 
by a Polytechnic graduate. Ad 
onville, Chester Co., Penn. 





” 


A CIVIL ENGINEER who has had 

many years’ experience in the East and West, 
much of the time as Chief Engineer, and has made 
the surveys for and superintended the construction 
of several railroads, open to an engagement. 
Address ‘‘M.” at the Raitroap Gazerre Office, 
where references and recommendations of the very 
highest character can be had. 








ANTED.—Situation as Assistant En- 
rineer on Railroad Locatioa or Construc- 
tion. ferences furnished when required, Ad- 
dress, P, O, Box 569, Yates City, Ill. 
ANTED.—A situation as transit or 
level man on railroad location or con- 
struction, by a young man of thorough education 
and considerable practical experience. Address, 
DANK, at the Rattroap Gazerrs office, 
T° RAILROAD MEN.—Wanted, by a 
young man of energy and experience, a sit- 
uation as Section Engineer on a Railroad Survey. 
Keferences furnished, Address WM, WHEELER, 
Amherst, Mass. 





[NSTITUTE OF PRACTICAL CIVIL 

ENGINEERING, Berveving and Drawing— 
Fite students for railroad field-work in 8 or 6 
months. ‘Ihrough course, one year. Evening 
drawing class from? to 9 Monday and Friday. For 
circular, address A. VAN DEK NAILLEN, Princi- 
pal, Koom C, Reynolds Block, Chicago. 





EVERY RAILWAY TRAVELER 
Throughout the United States and the Dominion 


of Canada wants all the principal book, periodical 
and news agents to keep a constant supply of 


APPLETON’S RAILWAY GUIDE 


On hand. It is the National Railway Guide, and 
as such its circulation is greater than all other 
works of the kind combined. The publishers of 


APPLETON’S RAILWAY GUIDE 


Wishes it to be distinctly understood that it is not 
subject to or controlled by any particular line of 
railway or section of country. Ite pages are 
open to all, 


Appleton’s Guide Contains 


I.—A NEW AND IMPROVED LARGE RAILWAY 
MAP OF THE UNITED STATES AND THE 
DOMINION OF CANADA, upon which is rep- 
resented all the railways diver, ng from Bosa- 
ton, New York, Philadelphia, Cincinnati, Chi- 
cago, St. Louis, &c., &c. 

Il.—ONEK HUNDRED RAILWAY MAPS, repre- 
senting the principal, most safe, sure and relia- 
ble routes to travel West, South, North and 
East, opposite to which wil) be found the time- 
table of the line, 

Ill,—_IMPORTANT INSTRUCTIONS TO RAIL- 
WAY TRAVELERS, in reference to purchas- 
ing tickets, checking baggage and the routes 
to take, which they will find represented by 
maps, ns the towns, villages and cities 
through which the trains pass. 

IV.—TOURIST GUIDE TO THE WATERING 
PLACES and Places of Fashionable Resort 
throughout the United States and the Canadas, 

V.—MONTHULY ACCOUNT OF RAILWAYS AND 
THEIR PROGRESS. 

VI.—ANECDOTES AND INCIDENTS OF TRAV- 
EL, &c., &c., &c. 

IMPORTANT TO RAILWAY TRAVELER?,—Be par- 
ticular and see that you get ArrpLeron’s Raitway 
Gurpg, It can be found at all the principal book 
stores, book, periodical and news agencies, hotel 
and railway ticket offices, and railways in the 
United States and Canadas. 


D. APPLETON & CO., Publishers, 
Nos 549 and 651 Broadway, New York. 


Fok SALE.—A new four-wheeled “dum- 
my” engine of about 12 tons weight, with'3#-inch 
=heale 10x10-inch cylinders, vertical boiler and 
large tank. The engine is suitable for running a 
jocal train, construction or light switching. Ad 
dress N. FORNEY, Mechanical Kuyineer, 72 
Broadway, New York, 
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PITTSBURGH CAST STEEL SPRING WORKS. 
A.FRENCH & CoO., 


Manufaeturers of Extra Tempered, Light 
Elliptic 


CAST STEEL 


SPRINGS, 


Railroad Cars & Locomotives, 


FROM BEST CAST STEEL. 








NOBENTS. SONS 


OFFICE AND WORKS: Cor. Liberty and 21st Streets, Pitisburgh, Pa. 
ST, LOUIS BRANCH, M.M.BUCK & CO. | CHICAGO BRANCH, 88 Michigan Ave, 








V ose, Dinsmore & Co. 
NATIONAL SPRING WORKS, 


MANUFACTURKEGS OF 


VOLUTE BUFFER, INDIA RUBBER, RUBBER CENTER 
SPIRAL, COMPOUND SPIRAL, ‘‘\DINSMORE,”’ 


AND OTHER 


RAILWAY CAR SPRINGS. 








Dinsmore” Spring, {WVolute Buffer Spring, Group Rubber Center Spiral Spring. 


Principal Office, No. 1 Barclay St., New York. 
BRANCH WAREHOUSES: 


No, 20 LaSalle Street, CHICAGO. | No. 713 N. Second St., ST. LOUIS. 
WORKS ON 129th AND 130th STREETS, NEW YORK. 


Union Car Spring 


Sole Proprietors of the 








Mie Oo. 











HEBBARD. 


SPRING! 


WOOL-PACKED SPIRAL. 


HEBBARD CAR 


Offices: No, 4 Dey St., New York, and 19 Wells St., Chicago. 








PATENT 
Universal Portable Drillmg Machine. 


THORNE & DeHAVEN, 
Twenty-Third and Cherry Streets, 


PHILADELPHIA. 


The No. 1 ls capable of drilling a. to 1% Inches in diameter. It isa 
radia! machine, having 12 inches fal adjustment, and —. com- 
eae around the post. The Drill can be set at any angle. TT’ 
capable of drilling up to 2% inches diameter, and boring up to 3% inches, 
We build a compound boring frame to go with the No. 2 Machine, with 
bearings for vertical and horizontal boring bars, making a very cheap and 
very efficient Boring Machine for small work. Send for circular and 
photographs, These Machines can be placed with more facility than a 
ratchet brace, can be used in any position, at any distance, and in any di- 
rection from the power. 


e No. 2 is 











THE UNION PATENT STOP WASHER, 


Manufactured at Coatesville, Chester Co., Pa., on the 
sine of the Pennsylvania Central R. R., has now stood 
the test of practical use on the above road, the Phila- 

hia, Wilmington & Baltimore and Philadelphia & 

ading Railroads, for the past two years, and proved 
itself to be what is claimed for it—a pertect security 
against the unscrewing or receding of nuts. Its sim- 
plicity, efficiency and cheapness over any other appli- 
ance for the purpose should recommend it to the 
attention of all persons heving cha of Railroad 
tracks, care and machinery. It expecially adapted to, 
and extensively used by leading roads of the coun- 
try for the purpose of securiung nuts on railway joints. 
The accompanying cuts show the application of the 
Washer, For further information, apply to 


A. GIBBONS, Coatesville, Pa. 








Miller’s Trussed Platforms! 


COMPRESSION 


; BUFFERS 





rr | 
























AUTOMATIC .» jparest is 
COUPLERS, b= pe 





> re ae 
Railroad Cars. — 
PATENTED, MARCH ist, 1863, JANUARY 34st, 1865, AND JULY 24th, 1866, 


OFFICE—No. 231 Broadway, Rooms 4 and 5, opposite City Hall Park, N. Y, 


The advantages gained by the use of these improvements may be briefly stated as follows: 
ist. The plattorms are held in a plane with the lith. They cause the train to move steadily and 
sills on the cars. not jerk in starting or stopping. nie oben 
24 ; t 2 . 12th. They work well at great variations of hight. 
PB. poem praeaD He Apemen hy any oe 18th. They will couple with all kinds of ** draw 
8d. Telescoping is impossible. — a me ining ow Sainte s 
* . 1. = che > 
PE ssliteate ty lene be attained, 1éth. Injury to men when coupling cars is en 


tirely prevented. 
_ 5th. No links and pins are required, and no one 16th. Injury to persons by falling between cars 
is required to go between cars to couple them. 


isentirely prevented 
6th. The platforms may be held as close together 17th. Injury to persons and to cars by ‘*:elescop- 
as desired, 


ing” is entirely prevented. : 
7th, By close coupling the train is shortened. 18th, Injury to persons and to cars by “ oscilla- 
8th. They will not accidentally uncouple. 


tion” is entirely prevented. 
19th, The great steadiness of the cars, produced 
Sth. They may be uncoupled “without shutting 
off,” to make a flying switch, 


by compression, render sleeping cars munch more 
10th, They are strong; the train will not ** break 


desirable 
Wth. “ Train Brakes” are rendered more valua- 
in two” at starting or while running. 


ble by the non-existence of ** slack” in the train. 





&" No Railroad Manager who comprehends the case fails to give these improvements a ** trial” 
And ali those who have tried them have adopted them, 


PRICES OF MATERIALS, &c. 
Coupling Hooks....... AEDVESaT NESE ANysawes osAEE ERLE ae hia, miedsesg soseteeeensReaae $24.50 each. 
CS So nce cdAkvobcet SUTSGAw Naess EDEDEDECIDSEVCDROCAS bewebbbeteneOSebDRERERERG>EN TSR KaR 11.00 “ 
BOVONB sv ence ccneecwvieccerescscctatescccecvesccce sesssccerecccescescecccsensccorscvecceses 2.00 


Patterns in Full Sets, or Single Pieces, for all castings used in the Improvements, and Templets for 
Wrought Irons, AT COST. Drawings, bao ge and superintendence of work are not charged for. 

These articles will be promptly furnished and shipped to any part of the country on short notice 
Orders must state what routes the goods are to go, and whether by express or as ordinary freight. 


E. MILLER. 





~ MANSFIELD ELASTIC FROG 00, 









OF CHICAGO. 
AMOS T. HALL, PrestpeEnr. | J. H. DOW, SuprrintENDET. 


Are now prepared to receive and promptly execute orders for RAILROAD FROGS and CROSSINGS 
warranted to prove satisfactory to purchasers. 


Yor DURABILITY, SAFETY and ELASTICITY—being a combination of Steel, Boiler Plate and 
Wood—they are UNEQUALED, as Certificates of Prominent Railroad Officials will testify. 


The SAVING TO ROLLING STOCK AND MOTIVE POWER is at least equal to double the cost 
of the FROG, Letters should be addressed to 


CRERAR, ADAMS & CO., General Agents, 


No. 18 Wells Street, Chicago. 





MAN & CAPRON, 
Corner Twenty-ceighth Street and Broadway, New York. 
MANUFACTURERS OF 


Decorative Bronzed Knobs, Locks, Hinges, é&c., and 


IMPROVED SLIDING CAR DOOR FIXTURES, 


CONSISTING OF THE 


HATFIELD PATENT ROLLER SHEAVE, 


And an adjustable Top Rail which is held down with spiral springs so as to fit accurately to the rollers 
without the possibility of their being either lost motion or of * binding” on the rail. The arrangement 
is admirably adapted for the doors of Palace, Sleeping or Drawing-Room Cars, in evidence of which we 
submit the following letter: 


New York, April 6th, 1871. 
GENTLEMEN: The Patent Sliding Door Fixtures, furnished by you, work like a charm, and accom- 
lish all that you claim in your circular. I have decided to use them in the new cars that I am now 
yuilding, and shall require a large lot to replace the old pattern as fast as the cars can be spared to make 
the change. I pronounce them a decided success. Respectfully yours, 
W. WAGNER, Pres. N. Y. C. Sleeping Car Company. 
To Messrs. Newman & Capron, 1172 Broadway. 
CSCURTAIN RODS AND BRACKETS 
Made from our own Patterns or to Drawings. Towel Rollers, Fender Rods, Coat and Hat Hooks, &c. 
Fastenings and Fixtures of any desired pattern furnished at short notice. e 


GRERAR, ADAMS & CO.. 


MANUFACTURERS AND DEALERS IN 


RAILROAD SUPPLIES ! 


—AND— 


CONTRACTORS’ MATERIAL. 


and 18 Wells 


CHICAGO, ILL. 


Manufacturers of IMPROVED HEAD-LIGHTS for Locomotives 
Hand and Signal Lanterns, Car and Station Lamps, Brass Dome 
Casings, Dome Mouldings, Cylinder Heads, and Car ‘Trimmings, of 
Every Description. 












Nos. 11 Street, 
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Warming and Ventilating 
RAILROAD CARS 


BY HOT WATER. 


SSAA AAW AAS MA AsSPABAF MGB S 


Hi 


i 
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BAKER'S PATENTCAR WARMER.—One way,.of applying it, 
A very simple, safe and efficient plan for 
arming Railway Carriages by Hot Water Pipes! 
Warming Railway Carriages by Hot Water Pipes! 
€ 
WHICH RADIATES THE HEAT DIRECTLY AT THE FEET OF EACH PASSENGER, 


Without the necessity of going to the stove to get warmed. All the finest Drawing-Room and Sleep- 
ing Cars in the United States have it, or are adopting it, 


(a Full descriptive Pamphlets furnished on application, 


BAKER, SMITH & CO., 
Gor. Greene and Houston Sis., N. ¥., and 127 Dearborn St., Chicago, 


he 








HUSSEY, WELLS & C( 
CAST STHEL! 
Refined Steel 


Particular attention paid to the Manufacture of 
STEEL FOR RAILROAD SUPPLIES! 
Homogeneous Plates, for Lenmatit Boilers and Fire-Boxes, 


Smoke Stack Steel, Cast Steel Forgings, 


FOR CRANK PINS, CAR AXLES, &c. 


Best for Edge Tools. 





Also, Manufacturers of the Celebrated Brand, 


“IUSSEY, WELLS & CO. CAST SPRING STEEL.” 


27” For Elliptic Springs for Railway Cars and Locomotives. 4e8 


Office & Works, Pittsburgh, Pa. 
BRANCH WAREHOUSES: 
88 MICHIGAN AVENUK, CHICAGO. 


139 and 141 Federal St., BOSTON, | 30 Gold St., - = « NEW YORK, 





Charles J. Pusey, 


78 & 80 BROADWAY, NEW YORK. 


AMERICAN AND ENGLISH RAILS, 


Locomotives and Cars, Fish-Plates, Spikes, é&c. 


—— SOLE AGENT FOR — 
Atkins Bros.’ Porrsvi.ie RoLLINne MILs, AND G. BucHanan & Co., Lonpon. 


2 Special attention given to filli 
pattern, -O Androse Bee 5222, ot antes anes one onl wes wiitial $. &* sans 


OLD RAILS BOUGHT OR RE-ROLLED, AS DESIRED. 








BUSH HILL TRON WORKS. 


Cor. 16th & Buttonwood Sts., Philadelphia. 


SAMES MOORE, 


[ Successor to Matthews & Moore,] 


Engineer, Machinist, Founder 


AND BOILER-MAKER. 





CASTINGS OF EVERY DESCRIPTION, ROLLING MILL AND FURNACE EQUIPMENTS 
COMPLETE, ROLLS TURNED FOR RAILS, BEAMS, ANGLES, AND ALL 
SHAPES FOR TRON, STREL OR COMPOSITION METALS, 


BOILERS: Flue, Tubular and Cylinder, 


AND ALL KINDS OF TANK AND PLATE IRON WORK. 


a —— 


Ge” Sugar Mill, Saw Mill and Grist Mill Machinery and Milltwrighting in General. 1 





WENDELL* 
SELF-OLLING 


po Xy * 


PATENT 


JOURNAL BEARING! 





















2 


1. 2. 
FOR RAILROAD CARS, LOCOMOTIVES AND MACHINERY, 


As the perfect lubrication of the journals of railroad cars is a matter of great importance in the 
running expenses, as well x6 saving of time lost by heated journ: 1s, the SRLI-OIL. NG JOURNAL 
BEARING is offered . 8 the most simple and effective means of meeting this want. The bearing ie made 

n the usual shape, and requires no alteration of 
the box, and is so constructed that while the whole 
strength and wearing metal is preserved, a chamber 
is formed within tor containing the oil, which is ap- 
plied to the journal by wicks passing through tubes 
cast in the bearing, as seen in cuts 1 and 2, also hy 
pads composed of asbestun, black lead and paper pulp 
or other slightly porous material, fitted into recesses 
formed in the face of the bearing, extending nearly 
tough to the of) chamber, with smaller openings 
into the sume, Through these pads the oil filters 
ah and always presents an olled surface to the 
top of the journal, when and where it is most needed, 
and where in the ordinary bearing it receives the 
least. See cute 2 and 8, 


THE WENDELL PATENT JOURNAL BEARING COMPANY, 
P. 0. Box 5118. Office, 59 John S8t., New York. 








GEO. WESTINGHOUSE, Jr., Pres. 








ROBERT PITCAIRN, Treas. RALPH BAGALREY, Secretary 


WESTINGHOUSE AIR BRAKE CO., 


OF PITTSBURGH. Incorporated by the State of Pennsylvania, 1869, 


MANUFACTURERS OF 


The Westinghouse Air Brake! 


A simple, cheap and effective invention, whereby the entire control of a train of cars is placed in 
the hands of the Engineer, It is in daily use on a number of the leading Railroads, and is recommend 
ed by the most pr t railroad mechanics in the country as an actual necessity. 








A Trial Train furnished to any Hallroad Company, to be paid for only when found 
satisfactory. Full information furnished on application, 





The Lightest Running, 
EASIEST RIDING 


— AND — 





Most Economical 


STREET CAR 


IN USE. 





HIGLEY’S PATENT 


Street Car Resning Gear 


— AND — 


BRAKE, 


Made and Sold by 


The McNairy & Claflen Manuf’ Co, 


CLEVELAND, 0, 
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Chicago, Rock Island & Pacilic 


RAILROAD. 


@ THE DIRECT ROUTH FOR #1 


JOLIET, MORRIS, OTTAWA, LASALLE, PERU, HENRY, PEORIA, 


Lacon, Geneseo, Moline, 


ROCK ISLAND, DAVENPORT, 


Muscatine, Washington, Iowa City, 
GRINNELL, NEWTON, DES MOINES, 


COUNCIL BLUFFS & OMAHA 


CONNECTING WITH TRAINS ON THE UNION PaciFio RAILROAD, FOR 
Cheyenne, Denver, Central City, Ogden, Salt Lake, 


White Pine, Helena, Sacramento, San Francisco, 


And Pointa in Upper and Lower California; and with Ocean Steamers at San Francisco, for all Points in 
Ghinsy Japan, Sandwich Islands, Oregon and Alaska, 


ev” TRAINS LEAVE their Splendid new Depot, on Van Buren Street, Chicago, as follows : 





LEAVE. ARRIVE. 
PACIFIC EXPRESS iiente DP GRIORIIED occ ccccccnccccessesccrsccccens 10.00 a. m. 4.15 p. m, 
PERU ACCOMMODA ON, eundae RD ccctccncercorspossones 4.30 p.m. 9 45 a. m. 
PACIFIC EXPRESS, (Saturdays excepted)..........2..--2ee cece reeeees 10.00 p. m. [Mon, ex. 7.00 a. m. 


ELEGANT PALACE SLEEPI NG COACHES 
Run Through to Peoria and Council Bluffs, Without Change. 


Connections at LA SALLE, with Illinois Central Railroad, North and South; at PEORIA, with 
Peoria, Pekin & Jacksonville Railroad, for Pekin, Virginia, &c.; at PORT BYRON JUNCTION, for 
Hampton, LeClaire, and: Port Byron; at ROCK ISLAND, with Packets North and South on the Mis- 
siseippi River. 


(@” For Through Tickets, and all desired information in regard to Rates, Routes, etc., call 


at the Company's Offices, No. 37 South Clark Street, Chicago, or 257 Broadway, New York. 


A. M. SMITH, Gen, Pass, Agent, © HUGH RIDDLE, Gen, Supt, =P. A. HALL, Asst, Gen, Supt, 


Western Union R. R. 


CHICAGO & NORTHWESTERN DEPOT, | MILWAUKEE & CHICAGO DEPOT, 
CHICAGO; - MILWAUKEE, 


THE DIRECT ROUTE! 
CHICAGO, RACINE & MILWAUKEE, 
Benoit, SAvyANNA, Ciinton, Pr, Byron, DAvenrortT, MINERAL Pornt, MApDIsoN, 


Freeport, Fuiton, Lyons, Rock IshaAnp, SABULA, GALENA, DuBUQUR, 
Drs Mornes, Counci BiurFs, 


OMAHA, SAN FRANCISCO 


AND ALL PRINCIPAL POINTS IN 


Southern and Central Wisconsin, Northern Illinois, and Central and Northern Lowa. 
FRED, WILD, Gen. Ticket Agt. 

















RIGHTS FOR SALE BY 


) AW. Rhoads & Co, 


WILKESBARRE, PA. 


A. W. RHOADS. N. H. CAMP. 





Fig. 1.—Car Loaded and at Rest, 


Fig. 2.—Car Dumped, 


TO DUMP THE CAR.—The Brakeman seizes the lever, H, and raises it about a foot, thus 
releasing the box from the o> and the rocker-frame, F, from the catch, ©, when the box, K, 


ylelds with the force of gravity and rolls over to the position shown in Fig. 2 
To maptnne the Box in Readiness for Another Load.—The brakeman bears his 
weight on the up-end of the rocker-frame, F, forcing it down to its place, when the box rolls back 
to 1rs place, where it is held by the catches, C and C. 
Address, A. W.RHOADS & CoO., 
Lock Box 131. Wiilkesbarre, Pa. 





CHARLES CONGREVE & SON, 


STHEL AND “y IRON RAILS. 





Steel Tires aS lj and Axles. 


Rew 


AGENTS FOR THE 


BARROW HAMATITE STEEL CO, 


BARROW IN FURNESS, LANOASHIRE, ENGLAND, 
MANUFACTURERS OF 


STEEL RAILS, TIRES, WHEELS, AXLES, SHAFTING, BOILER 
AND SHIP PLATES, &ec., &o. 


Offices, 104 and 106 John Street, New Work. 


/ 





JUNE, 1871. 


KANSAS PACIFIC R.W. 


THE FAVORITE, DIRECT AND ONLY ALL-RAIL ROUTE THROUGH 


KANSAS and COLORADO, 


—— TO —— 





Denver, Cheyenne, Ogden, Salt Lake, California, Oregon, Washington, 


And all Peints in the Territories and on the Pacific Coast. 
Transfer by this Route! 


@” No Omnibus or Ferry 


Mail and Accommodation Trains leave daily, (except Sunday.) Express Trains leave State Line ? 
Kansas City, Leavenworth, and Denver, daily. 


Passengers taking this POPULAR ROUTE will make close connections with trains, as follows: 


At Lawrence for Baldwin City, Ottawa, Garnett, Humboldt, Parker, Thayer, Burlington, Oswego, 
Chetopa, Fort Scott, Baxter Springs, &c. 


At Topeka for Burlingame Emporia, Cottonwood Falls, Florence Wichita, &c. 
At Junction City, for Council Grove, Emporia, &. 


At Carson with the Southern Overland Mail and Express Co.’s daily line of coaches for Pueblo 
Tae Las Vegas, Fort Union, Santa Fe, Las Cruces, Silver City and all points in New Mexico an 
Arizona, 


At Denver with passenger and express coaches for Georgetown, &c., and with Colorado Central R. 
R., for Central City, Golden City, &. 


At Cheyenne with the Unicn Pacific R. R. for Ogden, Salt Lake City, San Francisco, Reno, Elko, 
and all points in California and the Territories. 


At Leavenworth for Atchison and St. Joseph. 


At State Line with trains of the Missouri Pacific Railroad, and at Kansas City with the North Mis 
souri and Hannibal and St. Jo Railroads for Chicago and St. Louis, and points South and East. 


G2” Pullman Sleeping Cars attached to night Express trains, and run through between Kansas 
City, Denver and Cheyenne. 


Passenger and Freight Rates low and Conveniences ample. 


Ask for tickets via Kansas Paotric 
Railway, the only all-rail route across the Continent. 


BEVERLEY R. KEIM, Gen. Ticket Agt. 'T. ¥. OAKES, Gen, Freight Agt, EDM'D. 8. BOWEN, Gen, Sup’t 
Kansas City, Mo. Kansas City, Mo, Lawrence, Kan, 


Harms and Homes in Kansas. 


Five Million Acres of Choice Farming Lands, situated along the line of this Great 
National Route, at from one to six dollars per acre. For full particulars, Maps and Circulars, apply to 
JNO. P. DEVEREUX, Land Commissioner, sire 











Dealers in 


Rh. R. Cross-Ties, Telegraph Poles, 


FENCE POSTS, BRIDGE TIMBER, 
Piles, Hard-Wood Plank, &c., &c. 


To which the Attention of Railroad Contractors and Purchasing 
Agents is respectfully called. 


REFER TO :—Jas. M. Walker, Chicago, Pres't L. L. & G. R. R.; Jas. E. & Wm. Young, Chicago, 


Railroad Builders; H. J. Higgins, Purchasing Agent C. B. & Q. R. R.; and Railroad Officers and Pur- 
chasing Agents generally. 


MARSH & GOODRIDGE, 
256 South Water St., Chicago. 


OMNIBUSES 


















— OF — 


EVERY STYLH. 





LIGHT, STRONG tS 


| 
—AND— - a 


ELEGANT. 


NEW JERSEY STEEL AND IRON CO. 


TRENTON, N. J., anp 17 BURLING SLIP, NEW YORK, 


MAKERS OF 


ROLLED IRON BEAMS! 
Channel Bars, Deck Beams, Iron and Steel Headed Rails, Merchant Iron, &e., &e. 


WOULD AL£0 CALL SPECIAL ATTENTION TO THEIR 


MARTIN STHEL! 


For Firebox Plates, Locomotive Crank Pins, Piston Rods, Axles, 
And all machine purposes. 
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L. B. Boomgr, Pres. H. A. Rust, Vice Pres. J. H. APPLETON, Sec. & Treas. 


American Bridge Company, 


Manufacturers and Builders of 


BRIDGES, ROOFS, 


Turning Tables, Pivot Bridges, Wrought Iron 
Columns, Heavy Castings, and Greneral 
Iron and Foundry Work. 











For Railway and Road Bridges, this Company employs the 
following well-established systems, viz: For Bridge Superstructures.—Post's Patent Diagonal 
[ron Truss; Plate and Trussed Girders; Post’s Patent Diagonal Combination Truss; Howe's Truss and 
and other desired systems. For Bridge Substructures.,--Pneumatic, Screw Piles and Masonry. 


2” Descriptive Lithogiaphs furnished upon application. Plans, Specifications and Estimates, 
together with Proposals, will be made and submitted, when desired. 


WORKS, OFFICE, 
Cor. Egan and Stewart Avenues, | Rooms 1,2 & 3, 157 LaSalle St. 
AC.irees THE AMERICAN BRIDGE CoO., 


No. 157 LaSalle St., Andrews’ Bldg., Chicago. 


L. C. Boy1neton, Gen. Agent. A. Gorr.igs, Engineer. M. Lassie, Gen. Supt. 





ROBERT C. MoNAIRY, President, HENRY M. CLAFLEN, Vice-Pres't & Treas. 


CLEV HLA N D 


BRIDGE & CAR WORKS, 


THE MeNAIRY & CLAFLEN MANUF’G UO., Proprietors. 


Railway and Highway Bridges, 


ROOFS, TURN-TABLES, TRANSFER TABLES, 


RAILROAD PASSENGER AND FREIGHT CARS, 


STREET RAILROAD CARS. 


Post's Patent Iron and Combination Bridges, Howe Truss Bridges with Patent Iron 
Clamp, Street Railroad Cars with Higley’s Patent 
Running Gear and Brake. 


OFFICES ; Waring Block, cor. Bank and St, Clair Sis. | WORKS: On Wason, Hamilton and Lake Sis., 


CLEVELAND, OHIO. 


HARVEY T. CLAFLEN, Sup't. JOHN COON, Sec’y. SIMEON SHELDON, Engineer. 


WELLS, FRENCH & Co.,, 


Bridge Builders and Contractors. 


General Western Agents for the KELLOGG BRIDGE CO., Buffalo, N. Y., 
Under the direction of Cuas, Ke.uoca, President. 


are prepared to furnish HRatiroad and Highway Bridges of the Howe ‘Truss 
System; Iron Ratlroad and Highway Bridges 
of the Pratt Truss System, 


IRON ROOFS, TURN-TABLES AND DRAW-BRIDGES. 


PATENT 


We 


(2 Plans, specifications and estimate of cost, furnished on application at our office. 
IRON CLAMPS AND KEYS; BOLTS AND DIMENSION TIMBER furnished to order. 


WELLS, FRENCH & CO., 92 Dearborn St., Chicago. 











J. H, LINVILLE, PRESIDENT. J. L. PIPER, GEN. MANAGER, A. G, BHIPFLER, SUP°T & TREAS, 


The Keystone Bridge Company 


OF PITTSBURGH, PENN. 


Office and Works, 9th Ward, Pittsburgh, Pa. Philadelphia Office, 426 Walnut Street. 


General Western Office, 13 Fullerton Block, 94 Dearborn St., Chicago. 


2" This Company possess unrivaled facilities for manufacturing and erecting every description of 
ron and Wooden Railway and Road Bridges, Roofs, Turn-Tables and Buildings, ** Linville and Piper” 
Patent Iron Bridges, Self-Sustaining Pivot Bridges, Suspension Bridges, and Ornamental! Park Bridges. 
Ceshoeas for Wooden or Iron Bridges of any pattern, as per plans and specifications, Circulars sent 
on application. 


WALTER KATTE, ENGINEER, 











A. D, CHERRY, SEORETARY. 


GENERAL FREIGHT DEPARTMENT. 


The Illinois Gentral Railroad 


ARE PREPARED TO TAKE FREIGHT FOR 


CAIRO, ST.LOUIS, PEORIA, 


Bloomington, Springfield, Jacksonville, 
And all Points in the Central and Southern Parts of the State; 


MOBILE AND NEW ORLEANS BY RAIL OR RIVER! 


And ALL POINTS ON THE MISSISSIPPI below Cairo, Also, to 
FREEPORT, 








8” Freight Forwarded with Promptness and Despatch, and Rates at all times as LOW as by any 
other Route. 


BY THE COMPLETION OF THE BRIDGE AT DUNLEITH, 
Tuky Are ENABLED ‘To TAKE FREIGHT to ant Points West or DUBUQUE 
te” WITHOUT CHANGE OF CARS! “@a 


DELIVER FREIGHT IN CHICAGO ONLY at the FRIEGHT DEPOT of the Company, foot of 
South Water St. Parties ordering Goods from the East should have the packages marked: 


“VIA ILLINOIS CENTRAL RAILROAD.” 


For Through Bills of Lading, and further information, apply to the LOCAL FREIGHT 
AGENT at Chicago, or to the undersigned. 


J. Fk. TUCKER, Gen. Freight Agent. 


Great Central Route. 


“BLUE LINE” 











ORGANIZED JANUARY 1, 1867. 


r 


18 








OWNED AND OPERATED BY THE 


Michigan Central, Illinois Central, Chicago, Burlington & Quincy, Chicago & 
Alton, Great Western of Canada, New York Central, Hudson River, 
Boston & Albany, and Providence & Worcester Railroads. 


Tne ** BLUE LINE ” is the only route that offers to ry ces of freight the advantages of an 
unbroken gauge through from Chicago to the Seaboard, and to all {nterior Points on the line of Eastern 
Connections beyond Suspension Bridge and Buffalo. All Through Freight is then transported between 
the most distant points of the roads in interest, 


Without Change of Cars! 


The immense freight oqpigment of all the roads in interest is employed, as occasion requires, for the 
through service of this Line, and has of late been largely increased. This Line is now prepared to extend 
facilities for the transit and delivery of al) kinds of freight in Quicker Time and in Better Order than 


ever before. 
THE BLUE LINE CARS 


are all of a solid, uniform build, thus largely lessening the chances of delay from the use of cars of a 
mixed construction, and the consequent difficulty of repairs, while remote from their own roads. The 
Blue Line is operated by the railroad companies who own it, without the intervention of intermediate 
parties between the Roads or Line and the public. 

Trains run through with regularity IN FOUR OR FIVE DAYS to and from New York and 
Boston. Especial care given to the Safe and Quick Transport of Property Liable to Breakage or Injury, 
and to all Perishable Freight, 

Claims for 4 capes oe loss or damage, 
all shipments to be mar'! ed 


“BLUE LINE.” 


¥.. FREIGHT CONTRACTS given at the offices of the company in Chicago, New York 
and ton. 


poengty settled upon their merits, Be particular and direct 
and consigned » 


J.D. HAYES, Gen. Manaaenr,. . Detroit. 4 = RANDALL, 99 Washington St. Boston 
C. E. Nosus,.... Fe re re Cairo, Il 
Guo. E. JAnvis,.. f 349 Broadway, N. Y. |. 1D, MUNSON,..--..--..-.-. Quincy lll 





THOS. HOOPS, Gen. Fr’? Aart. Michigan Central Railroad, Chicago. 

A. WALLINGFORD, Aart. M. ©. & G. W. KR. R., No. 91 Lake St., Chicago, 
F. H. STEWART, Freight Agent Michigan Ceniral Railroad. 

JNO. CRAMPTON, Gen, Ft. Agt. Great Western Railway, Detroit, Mich. 











EMPIRE LINE. 


—EEE 


THE EMPIRE TRANSPORTATION COMPANY'S 
Fast Freight Line to the East! 


AND TO THE COAL AND OIL REGIONS, 


Via Lake Shore & Michigan Southern and Philadelphia & Erie R. R.’s, 


WITHOUT TRANSFER! 


Office, No. 72 LaSalle Street, Chicago. 
GEO. W. RISTINE, Western Superintendent, Cleveland, Ohio. 

W.G. VAN DEMARK,,......864 Broadway, New York. | E. L. O'DONNE Dg... ¢eeeceeeeeseeeeeeeres Baltimore, Ma 
G. B. McCULLOH,....++.++ 42 South 5th St., Philadelphia. | WM. F. SMITH ,...0--eeeeeeeeeeeewerneeerenes Erie, Penn 
JOHN WHITTAKER, Pier 14 North River, New York. 

JOSEPH STOCKTON, Agent, Cricaco. 
WM, F. GRIFFITTS Jr, Gen. Freight Agent Ph ladelphia 





W. T. HANCOCK, Contracting Avent. 
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Baldwin Locomotive Works. 





M. BAIRD & CO., Philadelyhia, 
MANUFACTURER} OF 
= _ — 
od Ineac ’ 
Locomotive HKmngines! 
Especially Adapted to Every Variety of Railroad Service, including 
Mining Mngines and Locomotives tor Narrow Gauge Railways. 





All Work Accurately Fitted to Gauges, and Thoroughly Interchangeable. Plan, Materials, 
Workmanship, Finish and Hfficiency, Fully Guaranteed. 


CHAS. T. PARRY. WM. P. HENSZEY. 
EDW’D H. WILLIAMS. EDW’D LONGSTRETH. 


M. BAIRD. 
GEO. BURNHAM. 





THE HINKLEY & WILLIAMS WORKS, 





552 EARRISON AVENUE, BOSTON, 
MANUFACTURE 


Locomotive Engines & ‘Tenders, 


BOILERS AND TANKS, 


Gun Metal and Common Iron Castings, Brass and Coimposition 
Castings, 


LOCOMOTIVES AND BOILERS RHPAIRED. 


Sole manufacturers of the * HINKLEY PATENT BOLLER."” All orders will be executed 
with dispatch, 


ADAMS AYER, Pres’t. 


¥F. L, BULLARD, Treas. H. L. LEACH, Sup’t. 


GRANT 


LOCOMOTIVE WORKS! 


Paterson, New Jersey. 


NEW YORK OFFICE, 33 WALL STREET. 








HARDENS ANTI-FRICTION GLASS BEARINGS, 
@°e@ °e° 


HARDEN'S ANTI-FRICTION GLASS BEARIN 


For Cross-Heads and Other Working 
Parts of Machinery. 


These Bearings have been in successful opera- 

tion on a large number of the leading raijroads in 
the United States for over three years, 
Beer teD JANUARY. 167 In sending ordegs for Glass, please be explicit 
in giving the dimensions (length, breadth and 
thickness) of Cross-Heads, Gibbs of Cross-Heads, 
and other working parts, and for all Circular 
Bearings, the Diameter. Full printed instructions will be sent as to the manner of 
putting in the glass with each set ordered. Address 


JOHN HARDEN, 51 La Salle Street, Chicago, 


‘ = care at CULUMBIAN IRON WORKS MANUFACTURING CO., 65 and 67 South Clinton Street, 
thicago, . 








CAST STEEL WORKS OF FRIED. KRUPP. 
Essen, Rhenish Prussia. 


TIRES, AXLES, SPRING STEEL, 


Orank Pins, Connecting Rods, Piston Rods, Boiler Plates, &c., &c. 


SPECIAL TOOL STEEL, 


A very superior article, suitable for all kinds of Cutting Tools, Dies, &c. 


Represented by THOS. PROSSER & SON, 





Brooks Locomotive Works, 


DUNHKIRE, N.Y. 


4 a al, me 9 AB ee 


- *. BROOKS 


act ——T te ya Ai) 





Orders Solicited for Iocomotives adapted for Every Class of 
Railway Service. 


M. L. HINMAN, Szc’y & Treas. 


Improved Tank Locomotives, 


WHICH UTILIZE THE WHOLE WEIGHT OF THE BOILER AND MACHINERY FOR ADHESION. 


Their dead or non-adhesive 
weight is Less THAN ONE-HALF 
THAT OF ORDINARY EIGHT- 
WHEELED ENGINES Of the same 
capacity, and their length of 
wheel-base is sufficient to give 
them the requisite steadiness, 
and flexible enough for run- 
ning through any practicable 
curves, 

They are adapted for light 
or heavy traffic, wide or nar- 
row gauge railroads, and are 
more simple, have fewer parts, 
and cost leas than locomotives 
of the usual plan, Address 


M. N. WORNE:Y, Mechanical Engineer, 72 Broadway (Room 7), New York. 


Agent for the purchase and inspection of al) kinds of Railroad Machinery and Equipment. Plans, 
detail drawings and specifications promptly furnished. 


H. G. BROOKS, Pres’tr & Sup’r. 





IVWMRRIS & MILES, 


Steam Hammers & Machine Tools 
2th and Wood Streets, PHILADELPHIA. 


Tar SveAM HAMMER As IT SHOULD BE! 

































Simple in Construction. Powerful in 
ction -Convenient in Handling 
Moderate in Price 


These Haiomers have our Patent Skew 
Ram, which secures the most extensive die 
surface, and our patent valve gear; by 
which is accomplished, with the most 
verfect adjustment, either the heavy dead 
ylow for drawing down work, or the light, 
quick blow for finishing, AND THIS WITH ON- 
LY TWO MOVING PIEKCES—NOTHING TO GET 
OUT OF ORDER, 

All sizes, from 100 tbs. upwards, with sin- 
gle or double frames, 


e ‘ T ’ % ry. yor 
- ENGINE LATILES, 
gExtra Strong and Heavy, capable of doing 
a Ethe heaviest and inost accurate work, 


=a vA = y 
our PATENT SCREW-CUTTING LATHES, which will do cither general turnis 
or screw cutting, without change of gear-wheels. 


Algo, 








IMPROVED 


TRA CK-GAUG EH! 


PATENTED 1871. 
































| xcudileeieiatacnen : 


WILLIAM S. HUNTINGTON, Inventor. 
This implement can be readily adjusted so as to produce 


A TRUE AND UNIFORM GAUGI 


AT ALL POINTS; 


Among Frogs and Switches, 


Where a true Gauge is particularly desirable, and on Curves where it is difficult to place the ordinary 
rack-Gauge properly. 

It 1s Economy, in laying track on New Roads, to make the Gauge accurate. By the use of this 
Track-Gange, iron may be made to last much longer, Rolling Stock will need less repair, accidents will 
be less frequent and the Expense of maintaining Permanent Way and Rolling Stock in goed condition 
will be greatly reduced. 

A careful test of this Track-Gauge has been made by some of the leading Railroads. and its nse 
has been endorsed by all who have given it a trial. We offer to Railroad Companies the right to use 
it at a nominal price. 

A SAMPLE GAUGE WILL BE SENT TO ANY ADDRESS ON RECEIPT OF $3.00. 


™ Managers of Roads wishing to purchase Rights will please address 





15 Gold Street,'New York. 


A. N. KELLOGG, 110 and#112 Madison St., Chicago. 
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A WNew Book. 


THE 


Roadmaster’s Assistant 


— AND — 


SECTION-MASTER'S GUIDE; 


A MANUAL OF REFERENCE 
For all having to do with 


THE PERMANENT WAY OF 


AMERICAN RAILROADS, 


AND CONTAINING 


The Best Results of Experience 


MINUTE DIREUTIONS FOR 


‘Track-Laying, Ballastine 
©? SD? 


- AND =— 


KEEPING THK TRACK IN GOOD REPAIR. 


BY WM. 8. HUNTINGTON. 


The author has undertaken to make this a prac- 
tical book for practical men, and the ideas pre- 
sented are the result of upward of a quarter of a 
century’s experience and extended obse: vation in 
various capacities on some of the best as well as 
some of the worst managed railroads in the 
country. 


The enormous expense of track repairs and the 
liability to accident may be greatly reduced by a 
reform in the every-day practice of the track-layer 
and section master; and the manner in which this 
may be accomplished is set forth in this work as 


clearly and briefly as possible, 


RETAIL PRICE, $1.00. 
ten cents additional should be enclosed to prepay 


When ordered by mail, 


postage. 


Address A. N. KELLOGG, Publisher, 


110 & 112 Madison St., Chicago. 


If you want 

BUILDING eas 

signs for 

buildings, you can get them very cheap by sub- 
scribing for 


THE AMERICAN BUILDER, 


Published in Chicago at only three dollars a year. 
A large sheet of detail drawings is now published 
with each number. The designs running through 
the present year are chiefly of residences, elegant 
cottages and small cheap houses. Every builder 
can get his money back twenty times over in the 
assistance it will give himin his business. Speci- 
men copies will be mailed to any address free. 
Address CHARLES D. LAKEY, Pustisnen, 

151 amd 153 Monroe 8t., Chicago. 


Geo. C. Morgan, 


CONSULTING 


CIVIL ENGINEER 


— AXND— 


CONSTRUCTOR OF 


Works at Bay City, Michigan. 


NORTHWESTERN 


Gas and Water Pipe Company. 


__ Chicago Office, 41 Reynold’s Block. 


quit i] 
‘le 











HYDRAULIC WORKS, 


a 
ALSO, GENERAL 
Purchasing Agent 
—For— Fig. 





T 
1. View of Pipe. 
Cylinder of Wood, 


Fig. 2. Thimble for Connection. 


Fig. 3. Rocteonts Section and Connection, 
6b. Bands of Lron. 


ec, Coating of Hydraulic and Asphaltum Cement. 





RAILWAY SUPPLIES. 

















OFFICE: 


No. 41 Reynolds Block, 


CHICAGO, 
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with branch pipes more easily than cther kinds. 
constant flow of water through the 


Anové is a profile of the ** Wyckoff Patent Gas and Water Pipe,” manufactured by the Northwestern Gas and Water Pipe Co, 


any pressure that is required of iron for the same purpose, and costs much less than any other kind, 


or pumping through, and can be easily and rapidly Jaid by any ordinary workman, being driven together without cement. 


This pipe, used for 


Water and Gas Mains, has been jn use in the Sta‘es of New York, New Jersey, Pennsylvania and Ohio several years, and is now being used by most of the 
leading lines of railroad in the West for conveying water to their tanks for the supply of engines and also round-houses. 


This pipe can be made to bear 


This pipe is made any required size, of pine or 


tamarac, in sections eight feet long, rounded ia a lathe, and connected with a socket and thimble joint, perfectly air and water tight, is used for suction 


It can be tapped and connected 


This pipe being completely encased in a coating of aphaltum, is shielded from contact with air and the 
inside makes it imperishable, 


Before coating, this pipe is banded spirally with iron of such weight as the required 


strength may demand, and combining durability, strength and cheapness, is considered the best water-main in use for cities and villages for conveying 
water to railroad tanks, and for water courses of every kind, 


2" Send for 


Circular and Price \ oa ae 














1 wouLpD respectfully call the attention of Rail- 
road Officers and Contractors to the BURNHAM 
RAILKOAD FROST-PROOF WATEK TANK, (as 
per sketch above,) which I have, during the past 
season, been manufacturing and sending to vari- 
ous Railroads throughout the West 
WEmploying machinery for getting out all the 
work, and having a full corps of men who under- 
stand the business, and making this a specialty, I 
am prepared to furnish all sizes of Tanks, either 
ket ? on the line of Railroad or delivered on the 
cars here in Chicago, ready to put up, including 
iron bands, punched, at the shortest notice, and 
at such prices as will defy competition by hand- 
work. 

Orders respectfully solicited. Yours, 

JOUN McEWEN. 
Facrory - 248 North Wells St., One Block North 
of Chicago Avenue. 


THE ATLAS WORKS 


OF PITTSBURGH, PA., 


Make estimates on and 


EQUIP RAILWAYS 


With Switches, Crossings and Frogs, Bridge, Loco- 
motive, Car and other CASTINGS, 
THOS. N. MILLER, President. 


STEAM ENGINES 


FOR SALE. 


ONE RUDDICK STEAM ENGINE, 


414 horse-power Price with Governor, $190. Perfectiz 
new and warranted, Will be sold for Four Hundres 
dollars, cash. Also, one 


SECOND-HAND HORIZONTAL ENGINE, 


(Made by E. J. Good & Co., Chicago,) 8-horse-power, In 
excellent order and warn: anwed, Pr ce, With Judson'e 


Governor, $100. Cost new, (R665. 4 Metreas immediately, 
KELI 





110 and 112 Madiein street, C hiles a, I. 


THE COMING UNIVERSAL ANTI-FRICTION AGENT 18 


“@uE PERFECT JUBRICATOR.” 


A BURE PREVENTIVE OF AND CURE FOR 
HOT JOURNALS. 

It possesses ten times the lubricating qualities of any oil or grease, It is 
infusibie, and practically indestructible, as neither a heat of 4,000 degrees, 
60 degrees below zero, acids or gases, affect or change ita wonderful, unique 
nature. It forms on bearing surfaces a glaze of unequaled smoothnens, 
which serves to economize power twenty to thirty per cent.; reduces fric 
tion to a minimum and prevents beat, wear, strain and repairs of machinery, 

*@e 


REFERENCES. 

Passaic Mining and Man’f’g Co, Delamater lron Works, Hudson River 
Railroad Co., People’s Line Steameis, N. Y.; Bessemer Bicel Works, Troy; 
Remington's Armory, Hion, N. Y.; Collins Company, Collinsville, Conn.; 
Brooks’ Locomotive Works, Dunkirk, N. Y.; Clark Thread Co., Newark, 
N. J.; Thomas Shaw; Port Richmond Iron Works; Wm. Sellers & Co., 
Phil; "Ric hey, Herron & Co.; Moorehead & Co., Pittsburgh; Lane & 

jodley, Cincinnati; Jackson & Rharp Co., Wilmington, Del.; Cleveland 
(O.) Rolling Mill Co.; Lake Shore & Mich, Southern 'R. R » Cleve'd; 
Hamtramck Iron Works, Detroit; os & Smith M'fg. Co., Car Builders 
Dayton, O; N. Y. & Oswego Midland R, R. Co.; Rome, Watertown & Og. 
de maburgh R. R , Rome; Western & Atlantic R. R., Atlanta, Ga.; Kansas 
Pacific K. R. Co.; Memphis & dt, Louis Packet Co,, St. Louis. 


®.. Send for Envelope, Sample and Circular to 
THE AMERICAN GRAPHIT®4 C9,, Office, 24 Cliff Street, New York. 


“EASIER THE AXLE, 
THE STRONGER THE HORSE.” 
«ANIHOVNR GHL LAO SUVA 
‘NUOM LON ‘NOLLOIYA » 








Nelson 'LCLool Works. 
Cwatt. 157 H. 23a ST., N. Y. 


Trade Mark, 
H, NELSON, 






H, NELSON. 


al a 


f 
Pat aitiibae a | 
\ AN Ni i) 


Mining & Paving Tools, 
H. Nelson's Solid Eyed Pick, 
\ | Kip Hammers, Maula, Masons’ Stone Axes, 
|, Stone Breakers, Sledyes, File Cutters’ Hammers 
| Masons Peen & Scabbling Hammers, Blacksmiths’ Sledges, Striking Hammers, 
| Hand or Mash Hammers, Fullers, all sizes, Masons’ Brick Hammers 
‘a Chipping Hammers, Swedves, all sizes, Horse Shoers’ Tools, 
| } Flagvers’ Hammers, Mill Picks, Crow Bars, Rail Tongues, 
¢@ ITAMMERS of all kinds made to order, on receipt of Pattern or Drawing. 


$7" Special attention paid to Railroad Work. 




















—— MANUPAOTURERS OF 


Shackel Bars, 


Smiths’ Hand Hammers, 
Block Stone Sledges, 


Coopers’ Hammers, 


Qo 


ail Send for Ilustrated Catalogue. 








MACHINISTS” TOOLS. 


-B. BEMENT & SON, 


[INDUSTRIAL WORKS,]| 





Machine Shop, Foundry, Smith Boiler 


Steam Flammers, 


Of the most improved construction. 
POSTLETHWAITE’S PATENT FORGING MACHINES, 


For Bolts, &ec., &ec. 


and Shop Equipments, 


Rivets, 





21st and Callowhill Sis, Philadelphia, Pa, New York Warerooms, 95 & 97 Liberty St, 
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Dead Stroke Power Hammers. 


SUITABLE FOR 








LARGE AND SMALL FORGINGS 
And Die Work of all descriptions. 


Being simple in construction, and readily understood, it is especially 
suited for 


RAILROAD SHOPS. 
IS WORKED WITH 
Qne-Fourth the Power and One-Tenth the cost for Repairs 
Required for ordinary Steam Hammers of same size. 


ALL SIZES FROM 10 TO 2,000 POUNDS MADE TO ORDER. 


These Hammers are ueed in every section of this country, and in many of the largest concerns in England 
and France, 





SEND FOR CIRCULARS, 





PHILADELPHIA HYDRAULIC JACKS. 


‘These are of greatly improved construction, 






he Cylinders and All Working Parts are Made of Cast. Steel, 






ae } i ro 
a Nii 

| 

| 

| 








Being Stronger and at the same time Lighter 





Nii 


Than the ordinary Jacks. IM 


i | 










THE PUMP PISTON BEING GUIDED BOTH TOP AND BOTTOM 







Prevents the irregular wear of Packing and Bushing, 


Thus Greatly Prolonging the Life of the Jack. 


















All Sizes from 4 to 100 Tons Capacity Furnished on Application. 


















e Circulars sent on application. 








PHILIP S. JUSTICH, 






MANUFACTURER. 






14 N. Sth Street, Philadelphia. 


OFFICES 
42 Chiff Street, New York. 








E 
& 
te 
, 
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ASHCROFT’S ORIGINAL 


(BOURDON SPRING) 


. 
Steam Gauges, 
Locomotive, Stationary and Marine Boilers. 


PRICES, $5.00 TO $30.00 EACH, 


According to Size of Dial and Style of Finish. 


Locomotive Steam Gauges 


A SPECIALTY. 


NAYLOR SAFETY VALVES, 


Fer Locomotives. 
GLASS WATER GAUGES, 
FOR LOCOMOTIVES, 


So arranged as to close all connection with the 
Boiler instantaneously. Also, 


WATER GAUGES, 
For Stationary Boilers. Prices, $5.00 to $20.00. 


Sole Agent in the United States for 


Tomey’s Eureka Scotch Glasses ! 
The Best in the World, 


MANUFACTURER OF ALL DESCRIPTIONS OF 


>} 1 Cx c 
BRASS WORK. 
GAUGE COCKS, OIL & TALLOW CUPS, 

RATCHET DRILLS, SPRING BALANCES, 
GONG BELLS, &c., &c. 
6 Send for Illustrated Catalogue and Circu- 
ars. Address 
EE. H. ASHCROF'’!, 
55 Sudbury St., Boston. 


ANDREW CARNEGIE, ANDREW KLOMAN, 
rius. M. CARNEGIE, HENRY PHIPPS, Jr. 


CARNEGIE, KLOMAN & C0., 


PROPRIETORS 


Union ron Mills, 


Of PITTSBURGH, Pa. 


Sole Manufacturers, under our own Patenta, of 


IMPROVED “I” BEAMS, 


CHANNEL BARS, 
Best Quality of 


LOCOMOTIVE & CAR AXLES 


[‘“* KLOMAN ” Brand,] 
“LINVILLE & PIPER'S PATENT” 


Round and Octagonal HOLLOW 
WROUGHT IRON POSTS 


— AND -- 
“ , 
UPSET” BRIDGE LINKS. 
GENERAL WESTERN OFFICE: 
No. 13 Fullerton Block, Dearborn S&t., 
CHICAGO. 

THE UNION IRON MILLS manufacture all sizes 
of Pipe Lron, Merchant Bar, Forgings, Hammered 
and Rolled Locomotive Car Axles, from the very 
best Iron. Splice Bars (or Fish Piates,) to suit all 


patterns of Rails, Bridge Iron and Bolts, “1” 
Beams, Girder Iron, Channel Lron, &c. 


WALTER KATTE, Western Agent. 


The Burleigh Rock Drill Company, 


Manufacturers of Pneumatic and Steam 


DRILLING MACHINERY, 


For Tunneling, Mining and Open Cut Work. 
—ALSO— 
AIR COMPRESSORS, 
Of pew and improved patterns. 
Massachusetts. 
Descriptive pampblets furnished on application. 
Geo. E. Towne, Pres’t. H. A. WiL118, Treas. 


Fitchburg, ~ 


Edson’s Recording Steam Gauges, 


ist. These Gauges give an automatically written 
record of all fluctuations in pressure to which a 
boiler has been subjected. 2d. They reduce the 
risk of explosions by prompting amore careful at- 
tention to duty. . They economize coal by 
showing when the firing is not »eriodically and 
properly done. 4th, They soand an alarm when 
any specified pressure is reached, and are adapted 
for locomotives, marine and stationary boners 
Made and sold by the RECORDING STEAM 
GAUGE COMPANY, 91 Liberty street, New York. 





THE 


MILWAUKEE IRON CO., 


OF MILWAUKEE, WIS., 


Is now prepared to Manufacture 


RAILROAD IRON! 
OF THE MOST APPROVED PATTERNS 


AND OF UNSURPASSED EXCELLENCE. 


mOLD RAILS RE-ROLLED.& 


CAPACITY OF WORKS: 30,000 TONS OF RAILS PER ANNUM. 


KE. B. WARD, PresipEnt. JAS. J. HAGERMAN, Sezc’y & AGENT. 
ALEX’R MITCHELL, Treas. 
City Office, 407 Broadway. 
General Office at the Works, -  - 














EDWIN HARRINGTON, 
Manufacturer of the eclebrated 
) r . \ « ‘ ‘ Lm 4) ] ‘ ’ \ - ‘ ‘ ‘ 1e 
Rocker Shalt and other styles of Engine and Hand Lathes; 
Also, Upright Drills and other Lron Working Machinery from new and improved patterns, 
Corner of North 15th Street and Pennsylvania Avenue, 
PHILADELPHIA, 











MACHINERY 


‘TEE 


New York Steam Engine Co., 








~ 


Manufacturers of 


TO RAILROAD CONTRACTORS. 
MACHINISTS" TOOLS. reneee $f te SORTABLE RAILROAD TRAE 
a of wood and iron, made in rections of 2h feet, 20 


inches gauge, with cars holding one cubic yard —on 
Our assortment is the LARGEST AND MOST | ordinary Railroad work, in place of wagons, 


COMPLETE IN THIS COUNTRY, comprising | REDUCES THE COST OF HAULING 50 PER CENT. 
everything required in Railway Locomotive Ma- e- Can be seen at work at the Chicago & 
chine Shops, and a great variety besides. Calumet Company's harbor improvement, 


; For Particulars address J. B. BROWN, 314 
Our Patterns are of beautiful design and the | West Monroe St., Chicago, Il. 


workmanship thoroughly first-class—equal to any 
in this country, and so guaranteed Our Railroad 
Orders are very large and constantly increasing. 


(2 For photographs, prices and description, 
address 


N. Y. STEAM ENGINE CO., 
126 and 128 Chambers Street, 
NEW YORK. 

RICE, DUNKLEE & CO., 


Gen’. AGENTS, 
17 South Fifth Street, 








The attention of Contractors is called to 


t St. Louis, Mo. 


‘The Wauchope Railroad Grader, 


RAILROAD EXCAVATOR. | 


WARRANTED 


CAPABLE OF HANDLING ONE CUBIC YARD 
OF EARTH PER MINUTE, 


e@ For particulars, address W. J. EDWARDS, 
Manuf ictory and Salesroom, 64 and 66 South Canal 
‘treet, Chicago, Il. 


$25. STEAM JET PUMP. $25. 


The simplest and cheapest device ever known 
for rairing water, oils, syrups, acits,etc. Capacity, 
0 gallons per minute, Used in hotels, factories, 
mines, quarries, etc. (Operated by steam direct 
from boiler. //ae no valve or wearing parte af any 
kind, Inunaffected by sand or grit Certain to 
work at all times Sent to any address on receipt 
of $25. SINKER, DAVIS & C¢)., Indianapolis, Ind. 











Railroad Contractors will find it vreatly to their 
interest to examine the merits of Williams’ Patent 
Road Excavator. 


wit tillwork on alt kinds of wo where « wow | Commercial & Financial Chronicle, 


or too grubby. 

At wagon work, it saves the expense of plowing 
and shoveling and will make as many or more 
yards per day as the wagon. , 

Atscraper work, it saves the plowing and will 
do double the amount of work with same number 
of men and teams. Send fer descriptive Circular. 


Address 
MANCHESTER MANUFACTURING CO., 
Manchester, Iowa, ' 


PUBLISHED WEEKLY 
IN NEW YORK, 


— =m THE — 





| STANDARD FINANCIAL NEWSPAPER OF THE 
COUNTRY. 





RATLROADS. 


The subscriber is prepared to survey, locate, 
and estimate cost, and also to furnish plans, speci- 
fications and forms of contract, for proposed lines 
of railroads, and other engineering work. 

He will also examine and make reports of cost 
and probable earnings of proposed roads, or of 
those graded and bridged, or in operation in any 
of the Western States. Having had twenty-five 
years’ experience in the construction and actual 
operation of railroads, chiefly in the Western 
States, he will be able, as he believes, to furnish 
economical and satisfactory plans and systems of 
construction, and also correct and intelligent opin- 
ions asto the value of proposed or completed tines. 
Every effort will be made to furnish accurate in- 
formation to parties contemplating the investment 
of capital either in the stocks or securities of rail- 
roads, which will aid them in determining the value 
of segurities prop 1. In deciding all legal 
questi6ns connected with the matters about which 
he may be consulted, the subscriber will be aided 
by competent advice and assistance already se- 
cured. 

To mechanics, manufacturers and capitalists 
contemplating Western investments, desirable op- 
portunities will be presented. Office over the 
People’s Bank, Bloomington, Lilinois, 





G2" Satisfactory references given, 


RICHARD P. MORGAN, Jr., 


Civi, ENGINEER 
HAMILTON SPENCER, 
Attorney and Counselor, 


“EDWARD W. SERRELL, 
Civil Kngineer, 


64 and 66 Broadway, New York, 
RAILROADS, BRIDGES AND EXPLORATIONS. 
“SERRELL'S PATENT WROUGHT IRON 
VIADUCTS.” 

Ge" Particular atiention given to the examination 
of Public Works for capitalists seeking invest- 
ments, 







Worcester, Mass., 
Manufacturers of 


THE GENUINE 


SCREW WRENCHES, 


Our goods have been very much 
improved, recently, by making 
the bar wipe, as shown inthe cut, 
which makes a 12-inch wrench as 
strong as a 15-inch made in the 
ordinary way, and by using 


A. G. COES’ 


Patent Lock Ferrale, 


Which ean not be forced back into 
the handle. 


Our goods are manufactured under Patents dated 
Feb. 7, 1860, March 6, 1866, and May 2, 1871, and 
any violation of either will be vigorously prose 
culed. 


Bigelow & Johnston, 
48 PINE ST., NEW YORK, 


ENGLisH AND AMERICAN 


STEEL AND IRON RAILS 


Railroad 
Supplies. 


——____—9@—— 


C2 Special quotations given for Locomotives, 
Cars, Chairs, Spikes, Fieh-Plates, Bolts, Nuts, 
Scrap Iron, Old Rails and Metals generally 


pe hy 
(2 Viel ad 
4 tee 





NEW RAILROADS are fully described 


in the RatLnoav GAZETTE. 
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THE FAVORITE THROUGH PASSENGER ROUTE! 


Chicago, Burlington € Quincy 


RAILROAD LINE. 


83 THROUGH EXPRESS TRAINS DAILY! 


FROM CHICAGO Hours. 1st Clase Fare. FROM CHICAGO Days. 1st Class Fare. 
TOOMAHA, = «© = 2 $19.80 | TO DENVER, - = 2% $63.00 
“ ST. JOSEPH, - = 21 19.50) * SACRAMENTO, - 4% 118.00 
** KANSAS CITY, = 22 20.00 | * SAN FRANCISCO, 5 118.00 





Tatns Leave Cutcaco from the Great Central Depot, foot of Lake Street, as follows: 


Burlington, Keokuk, Council Bluffs and Omaha Line. 


ry « ‘MAIL AND EXXPRESS, (Except Sunday,) stopping 

Be: 4( ~ e stall gations; making close connections at Mendota with Liiinots 

Central for Amboy, Dixon, Freeport, Galea, Dunleith, Dubuque, LaSalle, KE] Paso, Bloomington, &c. 
= 
10:45 


A PACIFIC FAST LINKE, 
Kewanee, Galva, Ga esburg, and all stations 


stopping at Aurora, Leland, Mendota, 
est and South of Galesburg. 

per” ELEGANT DAY COACHES and Pullman Palace Drawing-Room Cars are at 

tached to this train daily from 


CIUICAGO TO COUNCIL BLUFFS AND OMAHA WITHOUT CHANGE. 

; PACIFIC NIGH'T HXPRESS, (Daily, except 
< )=( yO P. M. Saturday,) for Burlington Ottumwa, DesMolues Nebraska City, 
Council Bluffs, Omaha, and all points West. Pullman Drawing-Room Sleeping Car 
attached to this Train dally from Chicago to Burlington, and Elezant Day Coaches, from 
Chicago to Council Blufis and Omaha, without change! This is the Route between 


CHICAGO, COUNCIL BLUFFS AND OMAHA, 


——- RUNNING THE CELEBRATED—— 
Pullman Palace Dining 
49 MILES THE SHORTEIJT ROUTE BETWEEN 


CHICAGO AND KEOKUK, 


Crossing the Mississippi River on the Great Lron Bridge at Burlington! 


Quincy, St. Joseph, Leavenworth, and Kansas City Line. 
20 A. MATL AND HX PRESS, (Except Senile ») stop- 


oa «= ing at all stations; making close connections at Mendota with 
Iilinols Central for Amboy, Dixon, Freeport, Dunleith, Dubuque, La Salle, El Paso, Bloomington, & 
ox 
. 


PACIFIC FAST LINE, (Daily, except Sunday, 
AD M e with ELEGANT DAY COACHES and PULUMAN'S PALACK 
SLERPING CARS attached, running through from Chicago to KANSAS CITY, Without Change! 
PACIFIC NIGHT HXPRESS, (Daily, e t 
Y OO P. ¢ Saturday) with Pullman Palace Drawing-Room Sleep- 
ing Car attached running through from 


Chicago to Quincy and Kansas City Without Change! 
THIS 18 64 MILES THE SHORTEST AND — ROUTE vendsanend 
CHICAGO & KANSAS CITY, 
WITHOUT CHANGE OF CARS OR FERRY. 


115 Miles the Shortest Route between Chicago and St. Joseph. 


THE SHORTEST, BEST AND QUICKEST ROUTE BETWEEN CHICAGO AND 


ATCHISON, WESTON, LEAVENWORTH, LAWRENCE, 


And all points on the Kansas Pacific Railway, 


(Except Sunday,) 
Princeton, Buda, 


Cars ! 


LOCAL 'TRAINS LEAVE. 





Riverside and Hinsdale Accommodation,............6.-0.0.065 6:30 and 10:00 A. M , and 3:45 P. M. 
Riverside, Hinsdale and Downer’s Grove Accommodation,............... 1:45, 6:15 and 10:00 P. M. 
Galesburg Passenger.......-.-ceeeeeeeeereeseees } eheennpe SKS eaN ARS EChT RESO Conccewad 3:00 P. M 
M ndota aud Ottawa Passenger .. ....-6-6 cee eeeeeeeeeeneee ahen Gece paeia ee seers 4:20 P.M. 
AUPOTR PABBONGER......00-se-ceceessccccnrccseseeeseenees — senreseeesesenssecereres censors 5:30 P. M. 


ASK FOR TICKETS via Chicago, Burlington & Quincy HKallroad, which can be ob- 
tained at all principal offices of connecting roads, at Company's office, 63 Clark Street; also at 
the company’s office in Great Central Depot, Chicago at as Tow rates as by any other route, 


ROBT HARRIS, SAM LL POWELL, HK. A. PARKER, 
Gen"! Superintendent, Gen’! Ticket Agent, Gen’! West. Pass. Agt., 
CHICAGO. CHICAGO. CHICAGO, 





The Great Through Passenger Route to 


IS VIA THE OLD RELIABLE 


HANNIBAL & ST. JOSEPH 


SHORT LINE. 
Crossing the Mississippi at Quincy and the Missouri at Kansas Kity on New Iron Bridges; running 


Three Daily Express Trains, Through Cars and Pullman Sleeping Palaces from 
Chicago and Quincy to St. Joseph and Kansas City, 





Kansas! 





The Advantages gained by this Line over any other Route from Chicago, are : 
115 MILES THE SHORTEST! 
To St. Joseph, Atchison, Hiawatha, Waterville, Weston, Leavenworth, 


G4. MILES THE SHORTEST! 
To Kansas City, Fort Scott, Lawrence, Ottawa, 


Garnett, Iola, Humboldt, Topeka, Burlingame, Empo Manhattan, Fort Riley, Junction City, Salina, 
Elieworth, Hays, Sheridan, Olathe, Paola, Cherokee eutral Lands, Baxter Springs, Santa Fe, 
New Mexico, and all Points on the KANSAS PACIFIC, and MISSOURI RIVER, FT. 
SCOTT & GULF R. R's, with which we connect at Kansas City Union Depot, 


THIS BEING THE SHORTEST LINE AND ‘ UICKEST, is consequently the cheapest; and no 
one tha: is posted thinks of taking any other Reet bean Chicago to veoah principal pointe tn 


Missouri, Kansas, Indian Territory, or New Mexico. 


DAILY OVERLAND STAGES from west end Kansas Pacific Railway, for Pueblo, Santa Fe, Den- 
ver, and points in Colorado api New Mexico. 


Tuts is also a most desirable Route, via St. Joseph, to Brownsville, Nebraska City, Council Bluffs 
and Omaha, connecting with the Union Pacific Railroad for Cheyenne, Denver, Salt Lake, Sacramento, 
San Francisco, and the Pacific coast. 


Through Tickets for Sale xt all Ticket Offices, 
Omnibus Transfers and Ferriage avoided. 
P. B. GROAT, 

Gen’) Ticket Agent, Hannibal, Mo. 





Baggage Checked Through, and 


GKO. H. NHTTLETON, 
Gen’! Superintendent, Hannibal, Mo. 





Old, Reliable and Popular! 


Chicago, Alton & St. Louis 


RAILROAD. 


SHORTEST, QUICKEST AND ONLY DIRECT ROAD TO 


BLOOMINGTON, SPRINGFIELD, JACKSONVILLE, ALTON 


— 


SAINT LOUIS! 


WITHOUT CIIANGE OF CARS OR BAGGAGE. 





ING AND EVENING TRAINS FROM ST. LOUIS 
—HOoR— 


Atchison, Leavenworth, Kansas City, Lawrence, Topeka, 


MEMPHIS, NEW ORLEANS, 


And All Points South and Southwest. 


(7 TRAINS leave Cuicaa@o from the West-side Union Depot, near Madison Street Bridge. ex 


Depart. Arrive. 
i oc. rasa cakdaed 10s. shesdsee eecesaseceboncdenato’ *9:15 A. M. *8:00 P. M. 
SEM PUTA AUR CPOREUCREDID 0.5 os 5.5cccccct es. Sosventccescvescesna *4:10P M. *9:40 * 
ME ID o.oo 5:50.60 446.1050 446 29 IN SENS S ERODED OONCR KO TRENESD *6:00 “ *12:50 ‘ 
Lightning HWKixpress... .-48:00 * *7315 A. M. 


* SUNDAYS Excepted. tSATURDAYS Excepted. 
The only road running trains through to St. Louis Saturday nights and making the time in 11 hours 


‘This is the Only Line between Chicago & St. Louis running 


Pullman Palace Sleeping and Celebrated Dining Cars! 


BAGGAGH) CHMCKED THROUGH. 


Through Tickets can be had at the Company's office, No. 55 Dearborn street, Chicago, or at the 


Depot, corner of West Madison and Canal streeta, and at all principal Ticket Offices in the United States 
and Canada. Rates of Fare and Freights as low as by any other Route. 


JAS. CHARLTON, Gen. Pass. Agt, JAS. SMITH, Gon. Fr't Agt, J. 0. McMULLIN, Gen, Supt. 


MISSOURI PACIFIC R. R. 


THE MOST DIRECT AND RELIABLE ROUTE FROM 


St. Louis through to Kansas Gity, Leavenworth & Atchison 


sae" WITHOUT CHANGE OF CARS! “@a 


Close Connections at Kansas Crry for Lawrence, Topeka, Junction City, Denver, San Francisco, St 
Joseph, Nebraska C'ty, Omaha, Humboldt, Neosho Falls, &nd all points in 


KANSAS, COLORADO AND CALIFORNIA. 


2" At SEDALIA with Missouri, Kansas and Texas Railroad for Ft. Scott, Baxter Springs and all 
points in Southwest Missouri, Indian Territory and Texas. 


Palace Sleeping Cars on All Night Trains! 
BAGGAGE CHECKED THROUGH FREE. 


THROUGH TICKETS for eale at all the Principal Railroad Offices in the United States and Cana 
das. Be Sure and Get your Tickets over the PACIFIC R. BR. OF MISSOURI, 


W. B. HALL, I. G. WHEELER, THOS. McKISSOCK, 


Gen, Pass, and Ticket Agt. Gen, N. E. Pass. Agt., Chicago. General Superintendent. 











TAYLOR BROS. & CO. 
Cast Steel Locomotive Tyres, 


BEST YORKSHIRE BAR IRON 


—_ AND -—— 










oxy. 
am 
No. 10 OLIVER 


STREET , 
: & “ ‘1 BOILER PLATES. 
oS ogro™: As, This Iron is uneqnaled for strength and durability, sounc- 
\ “ srry ee 4 ness and uniformity It is capable of receiving the highest 


finish, which renders it pecuharly adapted to the manufacture 
of Locomotive and Gun Parts, Cotton and other Machinery 
Chin Bolte, &c. 


Sole Agency for the United States and Canadas 


‘Taylor Iron Works, 


HIGH BRIDGE, N. J. 


















F On the line of the Central R. R. of New Jeracy. i} 
é 

" b> 
aes, CAR WHEELS, CAR AXLES, z% 

os. ‘ i =} 
zesd DRAW HOOKS. Em 
ar Capacity, 120 Wheels, 50 Axles and100 Hooks per day 45" 
mos BOBS 
oS ae esas 
“833 Sfen 
As a+ is 
Bees LEWISH, TAYLOR, | JAS, H, WALKER, F4_9 

robe PRESIDENT. SECRETARY. a 37 
4esk W. J. TAYLOR, __ | EDW'D L. BROWN, aan 
| 2 Treas. & Gen. Man’g. General Agent. a 
m2 ‘ =a 
EB New York Office, 93 Liberty St. 2 

















fa a 





Aveaoust 5, 1871.] 


THE RAILROAD GAZETTE. 


Xl 








ILLINOIS CENTRAL 


PASSENGER TRAINS LEAVE CHICAGO FROM THE GREAT CENTRAL DEPOT, FOOT OF LAKE ST. 


st. Louis and Chicago 


THROUGH LINE. 








NO CHANGE OF CARS FROM CHICAGO TO ST. LOUIS! 


Q)-') () A.M. DAY EXPRESS Sundays Ex, 


Arriving in ST. LOUIS at 10:45 P. M. 


§:1() P.M. HFAST LIN H.. Saturdays Excepted. 


Arriving at ST. LOUIS at 7:40 A. M. 





At ST, LOUIS, Direct Connections are made for 


JEFFERSON CITY, SEDALIA, PLEASANT HILL, MACON, 


KANSAS CITY, LEAVENWORTH, ST. JOSEPH & ATCHISON. 


——Connecting at KANSAS CITY for— 


LAWRENCE, TOPEKA, JUNCTION CITY, SALINA, SHERIDAN, 
Denver and San FHrancisco! 


CAIRO, MEMPHIS & NEW ORLEANS LINE. 
NO CHANGE OF CARS FROM CHICAGO TO CAIRO! 
9:() A.M CAIRO MAIL, Sundays Excepted, 


* Arriving at Cairo 3:3) A.M., Memphis 3:05 P. M., obile 10:(0 A. M, 
Vicksburg 9:45 A. M., New Orleans 12:30 P. M. 


8-1() P, f, CAIRO EXPRESS, Excopt Saturaays. 


Arriving at Cairo 3:30 P. M., Memphis 2:15 A. M., Little Rock 7:30 
P. M., Vieksburg 7:10 P. M.. New Orleans 10:30 P. M. 


15 P.M. EFFINGHAM PASS. Except Sundays, 


Arriving at Champaign at 11:45 P. M., Efinghama 10:0) A. M 


11:00 P.M. KANKAKEE PASS. Except Sundays. 


Arriving at Kankakee at 1:55 A. M. 
THIS IS THE ONLY DIRECT ROUTE TO 


Humboldt, Corinth, Grand Junction, Little Rock, Hot Springs, Selma, 


Canton, Grenada, Columbus, Meridian, Enterprise, 


MEMPHIS, VICKSBURG, NEW ORLEANS AND MOBILE. 
G ALVESTON, INDIANOLA, 
And all Parts of Texas. 


NOTICE!—This Route is from 100 to 150 MILES SHORTER, and 
from 12 to 24 HOURS QUICKER than any other. 


THIS IS ALSO THE ONLY DIRECT ROUTE TO 


DANVILLE, DECATUR, TERRE HAUTE, VINCENNES, EVANS- 
VILLE, SHAWNEETOWN, PANA AND VANDALIA, 


PEORIA & KEHKOKUK LINE. 
DPM KEOKUK PASSENGER, Sun. Excepted, 


e Arriving at Chenoa 11:50 P. M., El Paso 12:35 A. M., Peoria 2:00 A. M., 
Canton 3:35 A. M., Bushnell 4:50 A. M., Keokuk 7:12 A. M., Warsaw 7:40 A. M. 








Elegant Drawing- Room Sleeping Cars! 


ATTACHED TO ALL NIGHT TRAINS. 


Spacious and Fine Saloon Cars! 


With all Modern Improvements, Run upon all Trains. 





BAGGAGE CHECKED THROUGH TO ALL IMPORTANT POINTS, 


2 For Through Tickets, Sleeping-Car Berths, Baggage Checks, and information, apply atthe office 
of the Company in the Great Central Depot, foot of e St. 


HYDE PARK & OAKWOODS TRAIN, 


Leave. Arrive, 
CENTRAL DEPOT.... *5:15 P. M. En M. 


“ - cooe hse * 


Leave. Arrive. 

CENTRAL DEPOT.... *6:15 A.M. 7:47 A.M. 
* S sevcee MHS *9:00 “* 
----418:10 P. M. 11:00 “* 

Te ~ *1:45P. M. 

* Sundays ERacepled. 


WM, P. JOHNSON, Gen. Passenger Agent. 








Chicago & Northwestern R.W. 


Comprising the Principal Railroads from Chicago, DIRECTLY 
NORTH, NORTH-WEST and WEST. 


ALL RAIL TO THE PACIFIC OCEAN! 





GREAT CALIFORNIA LINE. 


TRAINS LEAVE WELIS STREET DEPOT AS FOLLOWS: 


8:30 A. M. Clinton Passenger. 9:45 P. M. Night Mail. 
10:45 A. M. Pacific Express. 9:45 P, M. Rock Island Passenger. 
10:45 A. M. Rock Island Express. | 4:00 P. M. Dixon Passenger, 


For Sterling, Rock Island, Fulton, Clinton, Cedar Rapids, Boone, Denison, Missouri Valley Junction, 
Sioux City, Counci) Bluffs and Omaha, there connecting with the 


Union Pacific Railroad, 


For Cheyenne, Denver, Ogden, Salt Lake, the White Pine Silver Mines, Sacramento, San Francisco, and 
all parts of Nebraska, Colorado, New Mexico, Arizona, Wyoming, Montana, 
Idaho, Utah, Nevada, and the PACIFIC COAST. 
FROM CHICAGO Hours, 1st Class Fare, 


FROM CHICAGO Days, ist Class Fare. 
To OMAHIA.,...... 23 $19.80|To SACRAMENTO,. 4% $118.00 
“ DENVER,.... 52 63.00 


‘“ SAN FRANCISCO,5 — 118.00 
TRAINS ARRIVE:—Night Mail, 6.30 a.m.; Dixon Passenger, 11,10 a. m.; Pacific Express 
3:15 p. m.; Rock Island Express, 4:15 p. m.; Clinton Passenger, 6:45 p. m. 





———— 


FREEPORT LINE. 
9.00 A.M. & 9.00 P. M. Biases report, cxtna, Don 


12:00 Noon, Maywood Passenger; 12:45 P. M. return. 
4:00 P. M., Rockford Accommodation. 
5:15 P. M., Geneva and Elgin Accommodation, 
6:10 P. M., Lombard Accommodation. 
6:30 P. M., Junction Passenger. 
TRAINS ARRIVE :—Freeport Passenger, 2:30 p. m., 7:15 a. m.; Rockford Accommodation, 
11310 a. m.; Geneva and Elgin Accommodation, 8:45 a. m.; Junction Passenger, 8:30 a. m.; Lombard 
Accommodation, 6:50 a. m. 


—_—— 


WISCONSIN DIVISION. 


7" Trains leave Depot, cor. West Water and Kinzie Sts., daily, Sundays excepted, as follows: 
9:00 A. M., Barrington Passenger; 6:15 P. M. return. 
10 () DAY EXPRESS, for Janesville, Monroe, Whitewater, Madison, Prairie du 
e e e Chien, Watertown, ‘Minnesota Junction, Portage City, Sparta, La Crosse, St. 
Panl, and ALL POINTS ON THE UPPER MISSISSIPPI RIVER; Ripon, Berita, Fond dn Lac, Oshkosh 
Neenah, Appleton, and Green Bay. 
3.00 P. M., Janesville Accommodation, 
y NIGHT EXPRESS, for Madison, Prairie du Chien, Watert 
5.00 I ° e Junction, Portage City, Sparta, La Crosse, St. Paul, and ALL POINTS ON Tite 
UPPER MISSISSIPPI RIVER ; Ripon, Berlin, Fond du Lac, Oshkosh, Menasha, Appleton, Green Bay 
and THE LAKE SUPERIOR COUNTRY. ’ 
5:30 P. M., Woodstock Accommodation. 
6:15 P. M., Barrington Passenger; 7:45 A. M. return. 
TRAINS ARRIVE:—5:30 a. m., 7:15 p. m., 8:45 a. m., and 12:50 p. m. 





ques 








a —7 ' sl tall al 
MILWAUKEE DIVISION. 
nk cid bites ss eee seahtsesesshssth bees eee bes bebebangeeensnenenes 8:00 A. M. 
Express (ex. Sun.) Waukegan, Kenosha, Racine and Milwaukee..............6600seeeeeee 9:45 A. M. 
Highland Park ACCOMMOGAHOR. ......20ccscccccccccccccccvccccccccees coccecoesseeseseues 1:00 P. M. 
Hitrland Park PASSGRMOE.... ..005000.cccccccccce pos escccccescccccseccesccoces eee .M. 
Milwaukee Acnommodation with Sleeping Car attached . M. 
Kenosha Accommodation (Sundays excepted) from Wells St. Depot............ 0... .-600+ 4:10 P. M, 
Afternoon Passenger............ Sit indy ahedataasiade See aie ahh heaton eeneesceanseenebee 5:00 P. M. 
Waukegsn Accommodation (except Sundays) from Wells St. Depot............--+++.eeee 5:30 i’. M. 


TRAINS ARRIVE :—Night Accommodation, with Sleeping Car, 5:00 a. m.; Day Express, 
4:00 p. m. Milwaukee Mail, 10:10 a. m.; Afternoon Passenger, 7:40 p- m.; Waukegan Accommoda- 
tion, 8:25 a.m.; Kenosha Accommodation, 9:10 a. m.; Highland Park Accommodation, 3:40 p. m.; 
Highiand Park Passenger, 7:55 p. m. 


Pullman Palace Cars on all Night Trains. 
Y 1 ya Can be purchased at all principal Railroad Offices East and 
THROUGH TICKE | S South, and in Chicago at the southeast corner of Lake and 
Clark Streets,and at the Passenger Stations as above. 


H. P. STANWOOD, 
General Ticket Agent. 


JOHN C. GAULT, 
General Superintendent. 











ST. PAUL & MINNEAPOLIS! 


AND ALL PORTIONS OF 


Wisconsin, Minnesota and Northern Towa. 
PURCHASE TICKETS VIA MILWAUKEE. 


Passengers Going via Milwaukee, 
HAVE CHOICE OF SEATS IN CLEAN COACHES, AND ON NIGHT TRAINS 
A FULL NIGHT'S REST IN PALACE SLEEPING CARS. 








t#” BAGGAGE CHECKED THROUGH BY THIS ROUTE ONLY !"@* 


Passengers from Chicago can obtain these Advantages only by 
the Milwaukee Division of the Chicago & Northwestern Railway 


SPECIAL NOTICE.—PAssencers DESTINED TO ANY PLACE IN 
Wisconsin, Minnesota, on Nortnern Iowa, EIrHe ON OR OFF THE LINES OF 
THIs COMPANY, WHO CANNOT PROCURE THROUGH TICKETS TO THEIR DESTINATION, 
SHOULD PURCHASE THEIR Tickets TO MILWAUKEE, as Tus 1s THE Great Dis 
TRIBUTING POINT FOR THESE STATES. 


s. 8. MERRILL, 
Gen. Manager, Milwaukee 


A. V. H. CARPENTER, 
Gen, Pass. Agt. Milwaukee. 
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6 Miles the Shortest Line 


—- FROM — 


CHICAGO * TO NEW YORK. 


Pitts. Ft. Wayne & Chicago 


— AMD-— 


PENNSYLVANIA CENTRAL 


IS THE ONLY ROUTE 
Running ite Entire Trains THROUGH to PHILADEPHIA ard NEW YORK, and 
the ONLY ROUTE Running THREE DAILY LINES OF PULLMAN 
DAY and SLEEPING PALAUCKHS, from Chicago to 


PITTSBURGH, HARRISBURG, 


Philadelphia and New York, 


w WITHOUT CHANGE ! 


WITH BUT ONE CHANGE TO 


BALTIMORE, PROVIDENCE, NEW HAVEN, HARTFORD, SPRINGFIELD, 
WORCESTER AND BOSTON ! 


AND THE MOST DIRECT ROUTE TO WASHINGTON. 





Trains Leave WEST SIDE wen abnke corner West Madison and Canal Streets, as follows: 




















“Mall, Fast Expross, Pacific Exp. Night Exp. 
Al, NS ie se dindavabedeetants 5.90A.M.| 9.00A.M.| 5.15P.M. 9.00P. M 
Arrive- -~PLYMOUTH.. 45 11.53“ 8.45 ** 12.30 A. M. 
¥ORT WAYN! 1.65P.M.| 11.20 “ | 3.05 * 
ee u MA......++- 8.58 * 1.37A.M.) 56.15 * 
“ ORBIT... cccccsccccsccccescccccesecce 4.53 *“ 3.50 “ | 6.35 “ 
“ C CRESTLINE sas pas enspnanenmgeninds naan 615 “ 42 “ | 820 
Leave —CRESTLINE.........--cececeeeecceerees 6.35 430 “ | 8.55 “ 
Arrive— —~MANSFIELD...........+++- Ina © 5.00 * 9.283 
ORRVILLE..... 9.00 * 6.58 ‘* | 11.43 * 
: ALLIANCE..... 10.20 “* 8.30 “ | 125P.M 
. P ITTSBURGHL.. 1.96 A.M.| 12.10P.M.| 5.30 * 
QUI 55 chked0 ii sent diwbixkoscte’ 6.03A.M.| 4.48P. M.) 8.28 * 
bo ALTOONA. ....ccccccccccocscccccscosses 2. 6.50 * 5.35 ** 9.15 * 
ee HARRISBURG. .....06 cccesceeecseers 6.18 ** 11.15A.M./ 10.85 P.M.) 3.45 A. M. 
“ POE MII nckindcctocdsecccescncs 10.20 * 8.15P.M.| 3.10A.M.) 7.55 * 
NEW YORK, viA MANTUA JUNOTION...! 1.15 P.M.) 6.00 ‘ 64a * | 11.00 * 
sed NEW YORK, VIA ALLENTOWN.........+ | 11.80 * 
“ IE ou fr cagh xc sasieragtos-eos 9.45A.M.) 2.40 “ Rm % “6 
are WASHINGTON. ......cccccccee cocccvece i tere 6a “ | 104 “ 
BOSTON. ......ccsssesesesessesseneeeees tt 11.20 || 5.50A.M.| 5.05 P. M.| 9.08 P. M. 


BOSTON AND NEW ENGLAND PASSENGERS WILL FIND THIS ROUTE ESPECIALLY DESIRABLE, AS 
IT GIVES THEM AN OPPORTUNITY OF SEEING THE FINEST VIEWS AMONG 
THE ALLEGHANY MOUNTAINS, 


Besides Visiting PITTSBURGH, PHILADELPHIA and NEW YORK, without extra cost! 


All New England Passengers holding Through Tickets will be Transferred, with their Bag- 
gage, to Rail and Bo! iat Connections in NEW YORK, Without Charge! 


2UGH TICKETS for sale at the Company's Offices, at 65 Clark St.; 52 Clark St ; 
cor. Teeiph and LaSalle Sts.; and at Depot, Chicago. Also at Principal Ticket Offices in the West. 


Made at LIMA for all Points on the Dayton & Michigan una tne Cincinnati, 
art teseS ANNES’ TjOKS Mae and at CRESTLINE for Cleveland and Columbus, 


Express Trains are Equipped with WESTINGHOUSE AIR BRAKES, 


The Most Perfect Protection Against Accidents in the World! 


F. R. MYERS, - W. CC, CLELAND, 
Gen. Pass, & Tkt Agt. P. F.W. & C. R’y,Pittaburgh. | Asst. Gen, Pass. Agt. P. F. W. & C. R’y,Chicago. 


Broad Gauge! Double Track ! 
ERIE RAILWAY. 


FOUR EXPRESS TRAINS DAILY! 


rom SUSPENSION BRIDGER, NIAGARA FALLS, CLEVELAND, DUNKIRK and BUFFALO, to 
NEW YORK, / Without Change! 


The Trains of this Railway are run m DIRECT CONNECTION WITH ALL WESTERN AND 
THERN LINES, for 
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EiMirna, WILLIAMSPORT, Osweao, Great BeNnp, Scranton, Newsuran, 


NEW YORK, ALBANY, BOSTON, PROVIDENCE, 


AND PRINCIPAL NEW ENGLAND CITIES 


New nad Impreved DRAWING ROOM COACHES are attached to the DAY EXPRESS 
Running THROUGH TO NEW YORK 
(@” SLEEPING COACHES, Combining all Modern odie with perfect Ventilation and 


the peculiar arrangements for the comfort of the Passengers incident to the BROAD GAUGE, accom- 
panying all night trains to New York. 


CONNECTIONS CERTAIN! as Trains on this Railway will, when necessary, wait from one to 
two hours for Western trains. 


All Trains of Saturday run directiy Through to New York. 
qa" Ask for Tickets via Erie Railway, which can be procured at 66 Clark Street, 
Chicago, and at all Principal Ticket offices in the West and Southwest. 


L. D. RUCKER, A. J. DAY, WM. R. BARR, 


PITTS. CINCINNATI & ST. LOUIS 


RAILWAY 
IS 85 MILES THE SHORTEST ROUTE TO CINCINNATI! 
18 MILES THE SHORTEST ROUTE to INDIANAPOLIS & LOUISVILLE 


THE SHORTEST AND BEST ROUTE TO 


Columbus, Chillicothe, Hamilton, Wheeling, Parkersburg, Evansville, 
Dayton, Zanesville, Marietta, Lexington, Terre Haute, Nashville, 


All pojnts in Central and Southern Ohio, and Indiana, Kentucky and Virginia. 
-—— QUICK, DIRECT AND ONLY ALL RAIL ROUTE TO — 


New Orleans, Memphis, Mobile, Vicksburg, Charleston, Savannah, 
AND ALL POINTS SOUTH, 


Trains leave Pittsburgh, Cincinnati & St. Louis Railway Depot, corner of Canal and Kinzie streeta 
Chicago, on the arrival of trains from the North and West, as follows: 














| 
| Express. Express. 
Ex. Sunday Ex.Sat’ day 
Leave - Chicago........... 7.20 A. M. 7.55 P. M. | Leave-—-C hic Baer 8.40 A. M. 7.25 P. M. 
Arrive —Logansport...... ..| 12.50 P. M.| 105 A. M. | Arrive—La Crosse......... 11.46 * 10.95 *% 
ee eee —_ = a = Lafayette.......... 2.00 P. M 12, -~ taag! M. 
on Richmond.........| 4 ” 6.00 * “ Indianapolis....... 450 * 3.2 
- Cincinnati,........| 9.45 9.00 * on Cincinnati.........10.10 9. 0 ned 
- Bradford duneiton 5 = ey 605 = Louisville ....... c= * 8.00 * 
ni ( olumbus. . . 0A. M.! 9.35 


PUL, ILMAN’S PALACE SLEEPING CARS 


Accompany all Night Trains between Chicago and Cincinnati or Indianapolis, 
Close connections made via Columbus and Pittsburgh with the 
PENNSYLVANIA CENTRAL ROUTE EAST, 


see> SHORTEST AND QUICKEST ROUTE, via COLUMBUS, TO “¥eg 


Pittsburgh, Baltimore, Philadelphia, and New York! 


On and after Geuntag, JUNE 4th, 1871, Trains for the Kast will run as follows: 


2 Trains leave Pittsburgh, Cincinnati & St, Louls Railway Depot, corner of Canal and Kinzie Streste, 





| Cincinnati 








Cin, & Col. Col, & East. 
Express, No. 5. Expre 88, No. 1, |Expre reas, No. ‘T 
skin nccrccnvcte sessceds | eccte 7.20 A, M. 7.25 P. M. 12. 401 P. M. 
pe errr rr Peer | 12.50P M. 12.50 A. M. 6.25 
- EL oak x 0k ch dabuatianedoeesaaeaneed : om |, ala here ROO ES 
- EEE: 5 Saibss:.cudhntnososeneenscwenes | 9.45 * ie ae eee 
“ EE Tisb stipe 60 66 3606 vn vee esiaememedin 9.35 ** 3.30 A.M. 
“ EE sc. dae ad¥sdsepecsensah co dacs | 5.3) P. M | 12.00 M,. 
ee I, oc coe cndcccsrecccccsecdeoces | 6.15 * 1,00 P. M, 
A rrive -HARRISBURG. . cua al 3.45 A. M | 10.35 * 
HUG APGEUIAS......cc0000c..1.  wccocese | | to « 8.00 A, M 
sa NEW YORK, ViA MANTUA JUNCTION........ | i ia « 641 * 
» sc scans av can vente i A eaanecenacen 
- aS 006 166i 6.0ib b 0: viedcdncitn nde } 10.00 * f women bee neko 
“ EE oa vet Ata neneeure veh saontncanuhens 9.05P.M. | 6.05P M, 


Palace Day a1 me ‘Mheonix ig Cars 
Run Through to COLUMBUS, and from Colambus to NEW YORK, Wirnoor Cuaner! 


Phils vdelphia or Baltimore! 


CINCINNATI AND LOUISVILLE AIR LINE SOUTH. 


tar” Ask for Tickets via COLUM BOS for the East, and via * The AIR LINE” {cr 
c neinnatl, Indianapolis, Louisville and points South, Tickets for sale and Sleep ing Car Berthe 
secured at 96 RANDOLPH STREET, CHICAGO, and at Principal Ticket Offices in the 


West and Northwest, 
F, R. MYERS, J. N. McCULLOUGH, 
General Manager, 


Gen, Pass. & Ticket Agt., 
Pittsbu argh. 


Only ONH C siesta aaieasical to Ne w Yor x, 


W. C. CLELAND, 
Asst. Gen. Pass. Agent, 


Pittsburgh. Chicago. 


KANSAS CITY TO SOUTHWESTERN KANSAS. 
THE SHORTEST ROUTE 


IS VIA THE 


Leavenworth, Lawrence & Galveston 
9 
RAILTL RO AD LIN EF. 


Two Distinct Lines of Railway. from Kansas Uy, Mo. & Lawrence, Kau. 
INDIAN TERRITORY! 


through the Finest Towns and ‘Traversing the Richest 
Portion of this atith eres State. 








Passing 


TWO DAILY P > ASSENGE R TRAINS EACH WAY! 
Making Close Connection at Kansas City with all Roads East, 


And at THAYER, (Southern Terminus), with 
SOUTHWEST STAGE CO/’S OVERLAND 


For WICHITA, SANTA FE and TEXAS, 


50,000 Acres © rye a . Bs arming Lands! 


FOR SALE UPON THE MOST REASONABLE TERMS. 


COACHES, 


This road also Passes through the Best Portion of 


THE CELEBRATED OSAGE RESERVATION, 
NOW OPEN FOR SETTLEMENT. 
Ask for Tickets via LEAVENWORTH, LAWRENCE & GALVESTON R. R., 
and Save TIME and MONEY! 


CHAS. B. PECK, O. CHANUTE, 





@eneral Superintendent, New York. Western Passenger Agent, Chicago. Qeneral Passenger Agent New York. 


GEN. FREIGHT & TICKET AGENT. SUPERINTENDENT 
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LAKE SHORE 


— AND — 


Michigan Southern Railway. 


THE GREAT THROUGH LINE BETWEEN 


CHICAGO, BUFFALO & NEW YORK! 


WITHOUT CHANGE. 
AND THE ONLY RAILWAY 


Running Palace Coaches Through! 


— BETWEEN — 


CHICAGO AND NEW YORK, VIA BUFFALO, 


WITHOUT TRANSFER OF PASSENGERS. 





(@ All Trains Stop at Twenty-Second Street to Take and Leave Passengers. Baggage 
Checked at that Station for all Points Hast. 


«> EXPRESS TRAINS DAILY, [Sundays Excepted,] Leave 


e Chicago from the New Depot, on Van Buren St., at the bead of LaSalle St., as follows: 


9:00) A. 


LEAVES—Twenty-Second Street 9:15, A.M. ARRIVES—Elkhart, 12:50 P. M.; Cleveland 10:05 
P. M.; Buffalo, 4:10 A. M.: New York, 6:30 P. M.; Boston, 11: 20 P. M. 


SPECIAL NEW YORK EXPRESS, 


VIA OLD ROAD. SUNDAYS EXCEPTED. 


This Train has PALACE SLEEPING COACH Attached, Running 
THROUGH TO ROCHESTER WITHOUT CHANGE! 
IN DIRECT CONNECTION WITH 


Wagner’s Celebrated Drawing-Room Coaches on New York Central. 





| ‘of p M ATLANTIC EXPRESS, (Daily), 
e ), e) ° ° VIA AIR LINE. 

LEAVES—Twenty-Second Street 5:30 P. M. ARRIVES—Laporte, 8:00 P.M. (Stops 20 minutes 
for Supper); arrives at Toledo 2:50 A, M.; Cleveland, 7:25 A. M (20 minutes for Breakfast); arrives at 
Buffalo, 2:00 P. M.; Rochester, 5:20 P. M. (20 minutes for Supper); connects with SLEEPING COACH 
Running Through from Rochester to Boston WITHOUT CHANGE, making 
but one change between Chicago and Boston! 


NEW AND ELEGANT SLEEPING COACTI Attached to this Train, Running 
THROUGH from CHICAGO TO NEW YORK WITHOUT CHANGE! Arrives at 
NEW YORK, 6:40 A. M. 





{-()() () P. M. NIGHT EXPRESS, [ Except Sat. and Sun.] 


VIA OLD ROAD. 


LEAVES —Twenty-Second Street, 9:15 P. M. ARRIVES—Toledo, 6:30 A. M. (20 minutes for 


Breakfast); arrives at Cleveland, 10:55 A. M.; Buffalo, 5:30 P. M.; New York, 11:00 A. M.; Boston, 
8:30 P.M. 


KALAMAZOO DIVISION. 


Leave Chicago 9:00 A. M. 
Grand Rapids, 7:40 P. M. 


Arrive at Kalamazoo 4:50 P. M.; 


Leave Chicago 9:00 P.M. 
Grand Rapids, 11:10 A. M, 


Arrive at Kalamazoo 8:15 A. M.; 





(# There being no heavy grades to overcome, or mountains to cross, the road 
bed and track being the smoothest and most serfect of any railway in the United States, this company 
run their trains at a high rate of speed with perfect safety. 


(# Travelers who wish to SAVE TIME and make SURE CONNECTIONS, 


purchase Tickets via 


LAKE SHORE AND MICHIGAN SOUTHERN R’Y. 


THE ONLY LINE RUNNING THROUGH BETWEEN CHICAGO AND 
BUFFALO, WITHOUT TRANSFER, and in Direct Connection with NEW YORK 
CENTRAL RAILROAD and ERIE RAILWAY. 


GENERAL TICKET OFFICES FOR CHICAGO: No. 56 Clark St. and 39 Dearborn St. 


CHAS. F. HATCH, F. E. MORSE, 


General Superintendent, CLEVELAND, Ox10, General Western Passenger Agent, Cutoago. 





MICHIGAN CENTRAL 


— AND — 


Great Western Railways. 


THE FAVORITE ROU TE, VIA NIAGARA FALLS, 


IN CONNECTION WITH THE NEW YORK CENTRAL AND ERIE RAILWAYS, 


To 


NEW YORK, BOSTON, 


AND ALL pon POINTS. 


Pullman’s Drawing-Room Cars | 


2" FROM CHICAGO TO NEW YORK, WITHOUT CHANGE. a4 
THE ONLY LINE RUNNING 


The Celebrated Hotel Cars from Chicago to Rochester. 








Passenger Trains leave Chicago from Depot, foot of Lake Street, as follows: (All Train 
Stop at Twenty-Second Street Station to receive and leave Passengers.) 


6:00) A. MAII, TRAIN, [Sundays Excepted.] 


Goes via both MAIN and AIR LINES. Connects at New Buffalo for ST. 
* JOSEPH and all points on Chicago and Michigan Lake Shore Railroad. 
sae eel LANSING, SAGINAW, BAY CITY, and for JON ESVIL Ei. READING, ANGOLA and 
ORT 


9:00) A. 


NEW YORK EXPRESS. 


(SUNDAYS EXCEPTED.) Arrives at meee OC ity at 11:10 A.M.; Niles’ 

* 19:20 P. M. [Dinner]; Kalamazoo, 2:10 P, M,; Marshall, 3:24 P. M ; Jack- 

son, 4:30 P. M.; Detroit, 6:45 P. M. [Supper]; London, 11:25 A. M.; Tiamilton, 2:35 A. M.; Ningura 
Falle, 4:00 A. M.; Buffalo, 6:(0 A. M. Rochester, 1:10 A. _ (Irenictan : Albany, 2:00 P. M.; Ww 


YORK, 6:30 P. 1.3; Springfield, 7:40 P. M.; BOSTON, 11:20 BP ° 


An Elegant Pullman Drawing-Room Sleeping Car! 


Is attached to this train every day, Going Through to ROCHESTER without change. 
Additional Sleeping Cars are attached to this train at Detroit, 


Going Through to BUFFALO and ROCHESTER, Without Change! 


ee This train connects at SUSPENSION BRIDGE direct with Erte ry ad. Arrives at Buffalo 
6:00 A. M.; Hornellaville, 9:35 A. M.; Corning, 10:55 A. M.; Elmira, 11:25 A Owego, 12:30 P. M.; 
Binghampton, 1:20 P. M.; Great Bend, 1:45 P. M.; NEW YORK, 8:30 P. a * poawtingelibcoss 
Cars are attached to this Train from Suspension Bridge to ‘New York. 


4:1() P. KALAMAZOO, ST. JOSEPH & THREE RIVERS AC, 


e (SUNDAYS EXC EPTED.) Arrives at now Buffalo at 6:65 P. M.; St. Jo- 


seph, 8:40 P. M.; Kalamazoo, 10:05 P. M.; Three Rivers, 10:00 P. 
LEAVES DAILY. Arrives at Michigan City at 7:22 P. M.; Niles, 8:20 


D: 15 P * P.M. [Supper]; Kalamazoo, 10:30 P. M.; Jackson, 1:05 A. M.; Detroit, 


8:45 A. M.; London, 8:35 A, M. | Brea kfant) Hamilton, 11: *. A.M.; Niagara’ Falls, 1:30 P: M.; Buf- 
falo, 3:00 P, a: Roc hester, 5:10 P. Albany, 1:30 A. M.; NEW YORK, 6:40 A M.; Spring- 
held, 6:40.A.M.; BOSTON 11:00 A. M. 


A Magnificent Pullman or Wagner Drawing-Room Sleeping Car 


IS ATTACHED TO THIS TRAIN DAILY, FROM 
CHICAGO TO NEW YORK CITY. 
The HOTEL CAR is attached to this Train from CHICAGO to ROCHESTER. 
GW This Train connects at SUSPENSION BRIDGE with the Erle Hailway, arriving at Buffalo 
3:30 P. M.; Hornellaville, 6:00 P. M ; Corning, 7:30 P. M.; Eimira, 8:10 P. M.; Owego, 9:20 P. M 
Binghampton, 10:00 P, M.; Great Bend, 10:35 P. M.; NEW YORK, 7:00 A.M. 


This Train connects at Toronto at 2:00 P, M. with Royal Mail Line of 
Steamers for all Lake Ontario and River St. Lawrence points, 


ATLANTIC EXPRESS. 


) NIGHT EXPRESS. Saturdays and Sundays Ex. 
Q: 00 P. G@”™ Arrives at Michigan City at 11: 03 P. M.; Niles, 12:25 A.M.; Kalamazoo, 
° 2 oh Marshall, 3: 12; Jackson, 4: 25; Grand Trunk Junction, ”': 00; Detroit, 
1:45; London, ro 45 P.M.; Hamilton, 4:35; Toronto, 9:35; Niagara Falls, 5:40; Buffalo, 7:15 P.M.; 
Rochester, 9: ‘Ao; Syracuse, 12:25 A. M.: Rome, 1:55; Utica, 2:25; Albany, 6:30 "A M.; NEW YORK: 
11:00 A. Mi. BOSTON, 3:30 P. Mm. 


A PULLMAN SLEEPING CAR is attached to this Train from Chicago to Detroit, 
connecting there with the 


NEW AND ELEGANT PULLMAN PARLOR DAY CARS 


(a This Train connects at DETROMP JUNCTION with Grand Trank Rallway for 
MMOs TREAL, OGDENSBURG, &c, 


9:00 P. 


AN ELEGANT PULLMAN PALACE SLEEPING CAR 


Is attached to this Train Through to Grand Rapids Without Change, connecting there 
direct for Muskegon, White Hall, &c., &¢, 


GRAND RAPIDS EXPRESS. 


(SATURDAYS AND SUNDAYS EXCEPTED.) Arrives at Grand Rapides at 
© 9:50 A. M. 


On Sundays this train leaves at 56:15 P. M., and has Sleeping Car through, same as 
other days. 


e@” Through Tickets (and secured accommodations in Drawing-Room Sleeping Cars) can be 


Lt in C ‘hicago at 6O Clark street (under Sherman House); at 50 Clark street (Grand Trunk 
ailway); at 63 Clark street (N. Y. C. R. R.); at 6O Fifth avenue; at Great Ce ntral Depot. and at 


General Office in Tremont House Block. 


H.E. SARGENT, W.K. MUIR, HENRY 0, WENTWORTH 


Gen. Sup’t M.C. RK. R. Gen, Sup’t Gt. W. R’y. Gen. West. Pase. Agt. M.C. & Gt. W. Ky 





bk peewee cone c0 e ante-e ee eeattan? 


Perrre sees. 
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SUPERFINE 


GROUND COLORS, 


— FOR — 
COACH, CARRIAGE, 
AND 


CAR PAINTING. 





MANUFACTURED ONLY BY 


JOHN W. MASURY, 


111 FULTON STREET, 


NEW YORK. 


SUCCESSOR TO MASURY & WHITON. 


These colors are now in general use in the firat- 
class carriage manufactories in New York and else- 
where. The list includes Ivory Blacks of various 
kinds; the Lakes, as Scarlet, Purple, Carmine, 
Munich Yellow and Green; pure No. 40 Oarmine 
Light and Deep and all the body colors, as Chrome 
Yellows and Greens, Milori Green, Indian and 
Tuscan Reds, Ultra-Marine and Prussian Blues, &c., 
&c. These are all ground of impalpable fineness, 
and in such vehicles as experience has proved best 
adapted to the peculiar nature of each of the sepa- 
rate pigments. They are mostly ground without 
oll and will dry in from thirty minutes to two hours. 
No carriage painter should be without them, as 
they are admitted by all who have tried them to 
be superior in every respect to colors produced in 
the paintshop, Stocks of these colors may be ob- 
tained of: 

JOHN F. WEARE, Chicago. 

HAYDEN, WILSONS & ALLEN, St. Louis, Mo. 

WILSON & HAYDEN, Cincinnati, 

SHERWIN, WILLIAMS & CO., Cleveland Ohio. 
MEYER BROS, & CO., Fort Wayne, Ind, 
WOODRUFF & CO , Memphis Tenn. 

J. F. STONE & SONS, Loulsville, 

CLOUD, AKIN & CO., Evansville, Ind, 

FELTON, KAN & SIBLEY, Philadelphia. 

THOS. HARE & BRO., Pittsburgh, Pa, 

HOAG & NEEL, Toledo, Ohio, 

GODFREY & CO., Detroit. 

GEO. K. SHARE & CO., Indianapolis, Ind. 

WADSWORTH, HOWLAND & CO., Boston, 

Mass. 

JOHN W. PERKINS & CO., Portland, Me. 
JOIN MORROW & SON, Nashville, Tenn. 
ROBERT B. BROWN, St. Louis, Mo. 

BOON, RICE & CO., Providence, R, I. 

R. BLEAKLEY, New Orleans, La. 

JOHN M. BAKER, Syracuse, N, Y. 

SHADBOLT & BOYD, Milwaukee, Wis. 

D. 8. GLENNEY, New Haven, Conn, 

M. FF, REYNODDS, & CO., Rochester, N. Y. 

ROBINSON & CHURCH, Troy, N. Y. 

J. H. BULLOCK, Albany, N. Y. 

WARD, LEONARD & CO., Newburgh, N. Y. 

STONE & HAYDEN, San Francisco, Cal. 


New Book for Carriage Painters ! 


JUST PUBLISHED. 








Carriage Painters’ Companion. 


CONTAINING 
THIRTY PAGES OF SAMPLES OF THE LAKES, 
CARMINES, AND OTHER GLAZING AND 
BODY COLORS, 
With directions for making Grounds for same, and 
best mode of Applying, with other useful informa- 
tion. Copies sent by mail on receipt of 75 cents. 


N. B —This valuable book is not sold at a profit, 
price asked barely covering cost and postage. 
JOHN W. MASURY, 
111 . Fulton St., New York, 


THE RAILROAD GAZETTE, 


A Journal of Transportation, Engineering and Railroad News. 


The attention of Railroad Men is called to this journal, which is 
believed to be at this time the 


MOST COMPREHENSIVE RAILROAD JOURNAL IN THE WORLD, 


Treating as it docs of all branches of the 
Complicated business of Transportation, and especially of the Operation of Railroads, Railroad 
Engineering, the Construction of Locomotives and Cars, 


The conductors of this journal give 
Special Prominence to Railroad News! 
And there will be found in ite columns accounts of the 


Organization of all New Companies, the Projection and Location of New Lines, the Progress of Railroad 
Construction, the Improvement of Old Lines, the Business of Different Roads, the Combinations 
and Business Arrangements of Companies, Annual Reports, Klections and Appoint- 
ments of Directors and Officers, Decisions of Courts Relating to Railroads, 


AND, IN SHORT, 
Whatever is Interesting or Valuable to a Railroad Man, 


Be he President, Director, Stockholder, Superintendent, Engineer, Master Mechanic, Agent, Conductor, 
Locomotive Engineer, or in any way connected with or interested in railroads or railroad business, 


Articles by Pratical Railroad Men 


Form a distinguishing feature of the journal. As far as possible the various subjects are treated by 
men who have had practical experience, and know whereof they write. 


Leading Engineering Works and Valuable Improvements in Railroad Machinery are Illus- 
trated by Fine Engravings in its columns. 


Engineers, Master Mechanics and Manufacturers find these illustrated descriptions of the greatest value. 
This department is constantly improving in both quantity and quality. 


Proper attention is given to the 


Relations of Railroads to the Community and Railroad Legislation, and also to the Relations of 
Companies to their Employes, and their Several Rights and Duties, 


CHOICK SELRCTIONS FROM LEADING AMERICAN AND BUROPKAN TECHNICAL JOURNALS, 


THE RAILROAD GAZETTE 


Is prepared by a corps of Editors of special qualifications, and every pain is taken to make it Indispens- 
able to every Railroad Man. It is altogether independent, avoids all undue puffing of men or corpora 
tions, gives news fully and impartially, aims especially to give PRACTIOAL INFORMATION which will 
directly aid its readers in the prosecution of their business. Business men find inthe RatLroap Ga- 
zeTrE the earliest Information of the opening of new stations on railroads in course of construction, 
and are thus enabled to establish relations with such towns from the beginning of their existence. 


ENGINEERING, the leading engineering journal of England, for which American subscribers 
have usually paid $15 per year, will be sent, together with the Ra1iLRoaD Gazerrs, for $13 per year! 


TERMS OF SUBSCRIPTION: 


Single copy, per annum..........-.6.. -.s06. $4.00 


Forty copies, per annum, and one to the per- 
Ten copies, per ANNUM, ......... ce eee cere eens 35.00 


son who gets up the club................. $1 


Letters concerning subscriptions and advertising should be addressed either to 


20.00 


A. N. KELLOGG, 110 & 112 Madison St., Chicago, 
Orto M. N. VORNEY, 72 Broadway, New York, 








and Safe 


WOOD-WORKING 
MACHINERY. 


FOR THE MANUFACTURE 


New 


LAMP FOR RAILROAD CARS, 


WITHOUT KEROSENE, 














° ~—or— —VI7Z:— 
WILLIAMS, PAGE & (0,, _ | Sesh & Doors, Sian 
Manufacturers of the well-known Kerosene Car Furniture, Moulders 
Lamp, have recently introduced to Railroads a | Chairs, ’ 
new Lamp for the 
P e : Shingles, Mortisers, 
MINERAL SPERM OIL, Lath ‘ 
madeby Downer & Co., the extensive and reliable —) noners, 
oil manufacturers, Wheels, Shapers 
Professor Chandler, of Columbia College, New | gy oye, ’ 
York City, who has been engaged by the Board of | °P ’ Band Saws 
Health to examine the different oils sold in that | Pejjoes &e 
city, and Professor Silliman, of Yale College, both eos Scroll $ 
well known chemists, give their opinion that this ALSO FOR aws, 
Sperm vil, 
caaiaooe eae for this oi] with a strong i — Shafting, 
’ : o | Pl’ning M’ls = 
brass case firmly attached to the car, and into g ’ —_— 
which a strong glass or brass oil case sets, and to | 4 rienitural ngers, 
which it may be firmly secured so that it cannot & a 
fall in case of an accident to the cars, Shops &c, = Pulleys, &c, 


Car, Office, Station and Platform 
Lamps, and Oil by the Barrel, for sale by 


WILLIAMS, PAGE & CO., 
BOSTON, MASS. 


@ Circulars, with full particulars, sent when 
requested, 


Now Ready! 


MANUAL 


OF THE 


Railroads of the United States, 


For 1871-72, 


Showing their Mileage, Stock, Bonds, Debt, Cost, 
Traffic, Karnings, Expenses, and Organization; 
Comparative Tabular Statements for a long series 
of years; Debts of States and United States in de- 
tail, etc., etc. 


By HENRY V. POOR. 
Price, $5. Delivered by express free of charge, 





H, V. & H. W. POOR, 68 Broadway. 








SUPERIOR TO ANY IN USE, 
Address 


J. A. FAY & CO.,, 


Cincinnati, Ohio, 


Ware Room, 183 Lake St., Chicago, Il. 


AKRON CEMENT. 
UNION AKRON CEMENT 00,, 
SOLE MANUFACTURERS. 
OFFICE AND WAREHOUSE: 

No. 88 MARKET STREET, CHICAGO. 
20 Central Wharf, Buffalo. 


Orders of Contractors, Railroads, and Bridge 
Builders, promptly filled. 





NARROW-GAUGE RAILROADS de- 
scribed and discussed in the Raturoap Ga- 
ZETTE, 





WISCONSIN CENTRAL R. R. 


NOTICE TO CONTRACTORS, 


Proposals will be received at the office of the 
PHILLIPS & COLBY CONSTRUCTION COM- 
PANY, No. 5 Ogden Building, corner Clark and 
Lake 8t., Chicago, Ill., or at the office of Capt. 
D. W. WeLiman, Chief Engineer, at Menasha, Wis., 
until 


12 0’clock noon, on Thursday, Aug. 10th, 1871 : 


for furnishing material and constructing the foun- 
dation for the RAILROAD KRIDGE over 
the Wisconsin River at Stevens Point, Wis. 

The work will consist of two Abutments and 
two Piers, all of first-class Masonry, starting from 
the bed-rock, the whole containing about 750 cubic 
yards. 

Atcast abutment the rock is at the surface, at the 
west it is covered with about 6 feet of sand. One 
pier will be placed on a rock now above water, the 
other will be in 8 to 10 feet of water. It is supposed 
no timber will be needed in the foundations 

Blanks setting forth the items to be bid for, will 
be furnished on application, and Plans and §peci- 
fications may be seen at the office of the Chief 
Engineer after July 22d, and at the office of the 
undersigned on and after Tuesday, August 1st 
1871. 


The PHILIPS & COLBY CONSTRUCTION CO,, 
Contractors for Building Wis, Central R, R. 


Curcaao, Jnly 18th, 1871, « 


THE JOURNAL 





OF THE 


FRANKLIN INSTITUTE. 


EDITED BY 
WILLIAM H. WAHL, M. D., 
ASSISTED BY 


The Committee on Publications. 


Subscription Price, $5.00 per Annum. 


The ‘* Journal” is now in {ts 46th year of publi- 
cation, and has become a standard work of refer- 
ence, 


The ‘‘Journal” is devoted to Science and the 
Mechanic Arts. 

Communications and letters should be addressed 
to the Editor. 





We desire to call attention to our 
Large Stock of 


WALHAM 


WATCHES 


And submit the following reasons why they should 
be preferred to any other American Watches : 

In the first place, the Waltham Company is the 
oldest, and has had four-fold the experience of 
any others engaged in the business in the United 
States, 

In the second place, the machinery in use by the 
Waliham Company is far more perfect and varied, 
and as a result the Watches are of far higher grade 
and of greater variety, and are placed in the mar- 
ket at much lower prices, quality and style fully 
considered, 

In the third place, the Waltham Watch is now a 
staple article, its reputation is fully established, 
and it is sold at less profit than any competing 
Watch in this market. 

A full assortment always in stock. 


BALL, BLACK & CO., 
565 & 567 Broadway, N Y. 





GILEAD A. SMITH & CO., 


Bartholomew House, Bank, London, and 
No. 62 Broadway, New York. 


RAILROAD IRON! 


In Ports of New York and New Orleans 
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Sontribiions. 


AN AMERICAN ENGINEER IN ENGLAND. 


English Passenger Service—Management of Passengers 
and their Baggage at Stations. 


Several of the circumstances attending the departure 
or arrival of a passenger in any one of the principal 
stations here are quite noticeable to an American, and 
many of these peculiarities might with great advantage 
be adopted upon our own lines. Some of them, how- 
ever, could not be, so long as rates of wages range so 
high in the United States, for the chief or most noticea- 
ble differences grow out of the employment of so large 
a number of porters at the stations on many of the 
lines. 

Supposing, by way of explanation, that you are going 
to the station in a cab; you will be driven to the edge 
of the walk close in front of the station, and, in some 
instances, perhaps, quite into the interior of the build- 
ing. At once a porter is at hand, nearly always soon 
enough to open the cab door (the driver almost in- 
variably remains in his seat, particularly on the two- 
wheeled hansom cab), and he will inquire where you 
are going, giving you the exact time of the departure 
of the train, and generally by what class of carriage. 
He will get your luggage out from the inside of the cab 
(it is always luggage here) and your trunk (or, as it is 
more commonly called, your portmanteau) from the 
top, and, should there be more than he can shoulder, 
he will get a hand-truck to pile it on. These 
trucks, it may be remarked, are usually only two- 
wheeled, though some are found with three wheels, 
but the latter are much larger and not 60 well 
adapted to handling small lots of luggage. The 
two-wheeled trucks, then, have wheels eight or 
ten inches in diameter, and these often have rubber tires 
somewhat loosely slipped into grooves in the rims of 
the wheels, so that they run very quietly. These trucks 
also have long noses or iron fronts fastened to them, so 
that a considerable number of boxes or parcels can be 
piled on at once with safety. Generally there are por- 
ters enough at the entrance of the station to enable 
you to get your luggage attended to at once, and in 
some cases the porters wait in regular turn, like the 
waiters in many hotel offices. 

If you have any choice that part or all your luggage 
should go in the carriage with you, the porter upon 
being so instructed will attend to it, and under the 
seats in the compartments is always room for a good 
deal of stuff to be placed. One of the reasons, no 
doubt, why the very convenient foot-rest so universal 
in the cars in the United States has absolutely no coun- 
terpart here is, that this space under the seats must be 
kept clear for the storage of small packages or bags, 
and this is unquestionably a partial following out of 
the old stage-coach custom of thus tucking things away 
snugly for the journey. It is fair to say, in this connec- 
tion, that no such trouble is found here in using this 
space under the seats for baggage as would be found in 
a similar arrangement in the United States, from the 
vastly more common practice there of using tobacco at 
all times and in nearly all places Your porter will be 
very sure to inquire also whether you want a smoking 
compartment or not, either when he first takes charge of 
your baggage or as soon afterward as may be. He 
will then wheel it off to the rack where the paper labels 
are kept, and leave youto pay your cabman and buy 
your ticket. 

In buying tickets here, or in making other purchases, 
the sensation of handling only coin was at first quite 
peculiar, and the impression forced itself upon me that 
many of our present ticket-sellers would have, some 
day, quite a new vocation to learn, viz: that of count- 
ing rapidly the coin which must be handled in such 
large quantities at principal stations. Of course a very 
few days would suflice to acquire the needed skill, but 
the mechanical movements seem to be of quite their 
own kind. 


The method of marking or labeling baggage is quite 
uniform over the whole railway system. It is very sim- 
ple, and as it has plainly been preserved from any 
abuse, less can really be said against it than at first 
thought would seem possible. 

The paper labels are quite similar to those in use in 
the United States, and generally have printed upon 


them only the name of the station to which the article 
may be going, and the initials of the railway company. 
In very nearly all cases, however, the passenger has 
no means whatever of identifying his own pieces on 
arriving at his destination, except his own assurances 
to the porters in attendence that this or that piece is 
his, and if, by any means, he is detained on the way, 
and his baggage goes on through, any one with suffic- 
ient assurance can claim it and carry it off. It is per- 
fectly true, however, and this is the strange part of the 
whole arrangement, that the traveling public as a 
whole are 80 honest, and the railway people so skillful, 
that errors or thefts of this sort are very rarely com- 
mitted, and your luggage is here quite as safe as need 
be, with only its printed label. In a few instances a 
label having upon it a number is pasted upon your 
baggage, and a similar paper label is handed to you, 
bearing the same number, and by this means you can 
identify your things on artival. For instance, in going 
recently from Victoria Station, in London, to Brighton, 
my two pieces of luggage had labels like this pasted 


___DOWN __ Victoria to: 
: we alt 
be: 
iH 152 s: 
; z 
: BRIGHTON. _ 


upon them, and one of the same labels, with the same 
number was givento me. If there had been ten pieces 
of mine, all would have been the same number, and a 
single label only would have been givento me. The next 
person's luggage would have been 153, and so on, the 
highest number upon the series of labels being greater 
than the number of passengers likely to require num- 
bered labels by any one train, and care is taken to use 
the labels in the order of their numbers. 

The word pown on this label refers to the direction 
from London, as all trains are said to go “ down” when 
they go from London, whatever may be their destina- 
tion. 

On one, or perhaps two lines, only, are the brass 
checks used that are so universal in the United States. 
The paper labels are sometimes made without gum upon 
them, and are pasted on with a brush ; but in other in- 
stances they are attached as a postuge-stamp usually is 
to a letter. 

The porter wheels the baggage off to the “ van,” as 
the baggage car is called, and puts it in. Sometimes 
the guard’s compartm nt is in the same vehicle, and he 
has a sort of general oversight of the baggage and par 
cels ; but if you go from some principal point for a long 
journey to some other principal point, you generally 
find a through carriage having a luggage compartment 
in the center, and into this all the through baggage is 
put at once, 

In a few cases it is still the custom to pile luggage 
upon the tops of the carriages (old stage coach fashion), 
but that is fast disappearing ; for with the annoyance 
of dust and cinders from the engine, the danger from 
fire and rain, and the difliculty of getting the heavier 
pieces of luggage up on the roofs, it can hardly be 
found to pay. On very many carriage roofs the low 
iron railing and the big tarpaulin covering still remain, 
but find their occupation quite gone; for itis in hardly 
one carriage in twenty that they are used, and then 
perhaps when a carriage is unexpectedly required to 
run through ona long journey, and it is especially de 
sirable to avoid transfer of luggage, or when an unu- 
sual number of pieces must be carried by some partic- 
ular train. It would seem, too, hardly practicable to 
tuck in and lash down the tarpaulin so securely as to 
prevent the chance of injury from fire or water. It is 
fair to say, however, that choice is always made, when 
luggage is piled on the carriage tops, of such pieces as 
could be least injured by any exposure, such as wooden 
chests or the iron trunks or portmanteaus that are 
much used here. 

Your porter will be on the lookout for you after you 
have got your ticket and are ready to get into the train. 
At some terminal stations there are barriers erected at 
the end of the departure platform through which all 
passengers must pass to the train, and where all tickets 
must be shown, and at a similar barrier at the end of 
the arrival platform the tickets of the incoming pas- 
sengers are taken. These barriers, however, are by no 
means 80 commonly used as I had supposed, and appear 
chiefly to be employed in connection with the short-line 
trains, which carry large numbers of passengers, and 
must be quickly got out of the way of foMowing trains 
that arrive at the same platform. Most of the passen- 
gers arriving by these short-line trains, go at once on 
foot to their places of business, and hence there is little 








need that their train should be drawn in,to the platform 


where cabs are waiting, as is so desirable for trains 
coming from greater distances, and where no barriers 
are placed. 

The porter will show you the compartment where 
your smaller parcels are stowed, and, if it be winter 
time, will see that you have one of the ridiculous (fairly 
so) foot-warmers they use here; and then, having done 
all he can for you, he will at least hope for some small fee, 
although on all lines the servants are strictly forbidden 
to receive any gratuities. For this ordinary service 
few passengers ever pay any fee at all, but sometimes 
there is some special or additional thing that a porter 
will very willingly do, and for which a six-pence may 
very well be spared. If you have been staying in Lon- 
don, you will now speedily dispense with your silk hat, 
and, if it be winter time, wrap at least your knees as 
closely in your rug or lap robe as they can be, fora 
water bottle is hardly effective in warming more than 
the soles of your feet. 

A few minutes before the train starts the ticket 
inspector comes along and examines each pas- 
senger’s ticket, to see that each is in the 
right compartment and that all have taken 
the right train. Sometimes the tickets are merely 
looked at, and sometimes a nip is taken out of 
the edge, and bythe same punch a number—that of the 
inspector, no doubt—is stamped on the ticket, For this 
purpose the punch making a hole inside of the edge 
is very rarely used. The inspector generally closes the 
door after him, and on long runs it is sometimes locked; 
but this custom does not appear to be very closely ad- 
hered to anywhere. Often a porter may now be heard 
shouting ‘any more for A, B, ©,” etc., or whatever the 
stations may be, or he will come to the doors of each 
carriage inquiring “all here for D, E, F,” etc. Then 
the guard blows a little trill whistle which he carries at 
the end of a chain fastened to his coat, and makes some- 
times a gesture to the driver, and sometimes 
he waves a little green flag. At once the driver 
blows the engine-whistle a single, short blast; or if he 
must look, as generally he must, for an outside or 
yard signal, he will blow one, two or three longer 
blasts to call for the signal, according to the character- 
istic number of his train, 


Very promptly, however, the train gets away when 
the guard has given the signal, and sometimes a high 
speed is immediately acquired, although in the yards 
of many principal stations there are switches or rather 
signals that must be watched for, and waited for, if 
necessary. Usually, where the traffic that must be pro- 
vided for will admit of it, the tracks (or, as they are 
called here, the lines) are so laid that the passenger 
trains can approach and leave the station without the 
chance of any interference of goods trains or of “shunt- 
ing” engines. 

The usual coupling of carriages, the fixing of signal 
lamps, and the connection of the alarm lines which are 
now required on many trains, all have some points of 
interest, but special mention of them may be made at 
another time. 

It is almost invariably the custom here to collect the 
tickets just before reaching a terminal station, the train 
being stopped for the purpose, usually at a narrow plat 
form 409 or 500 feet long, erected within a few hundred 
feet of the station and high enough to allow the ticket 
collector easy access to the carriage doors. In some 
instances tickets are called for at the last 
station where the train stops before reaching 
the terminus, and this station will be found at 
a distance of from 2 to 15 miles or more, as may hap- 
pen, and in one instance that I remember, the ticket 
had been purchased at one of these stations, and was 
taken away again before an inch of the journey which 
it represented had been traveled. When the train has 
stopped at one of these places where tickets are to be 
collected, one or two of the guards (or, as we call them, 
the brakemen) walk along the side of the train, calling 
out, “ All tickets ready, please,” and unlocking the car- 
riage doors, if necessary, 80 that the ticket collectors 
(generally two for a long train) may be as little delayed 
as possible. These collectors generally attend only to 
taking the tickets from the trains as they arrive, and to 
sorting them for transmission to the Railway Clearing 
House, one of the important institutions of the English 
railway system. 

I think it will be seen quite readily that there is no 
other convenient means of collecting tickets when, as 
upon the English lines, the passengers are inaccessible 
except when the train is stopped. On some lines, where 
stops are made at intervals of eight or ten miles, the 
tickets are collected at one station from passengers who 
are to leave the train at the next, and this frequent ex 
amination of tickets is often quite annoying. Atsmaller 
stations, and with the train making many stops, the 
custom is for the station agent or a porter to collect the 
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tickets at a gate through which passengers leave the 
station premises. 

It is frequently the case that upon nearing a station 
a train must wait for its own signal before it can enter, 
and sometimes, although rarely, quite an elaborate 
series of whistlings is gone through with. If the sta- 
tion be a terminus, when the train is fairly within it 
and by the side of the platform there will sometimes 
be found a kind of rivalry among the porters, always in 
waiting for the trains, for the chance of securing your 
cab or of attending to your luggage. They will fre- 
quently run along by the side of the train just before it 
stops, and will hang on to the side steps to receive, if 
need be, any instructions from the passengers. It will 
thus be seen that if any one requires the services of a 
porter itis a very simple thing to watch from the win- 
dow, as the train enters the station, and to secure the 
first one whose attention you may be able to attract. 
His first question will be whether you want a cab, and 
whether a two wheeler or a four-wheeler (the Hansom 
cabs have two wheels only, and are not well able to 
carry large trunks). If you say yes, he will whistle or 
make some other sign to the nearest cab-driver, who is 
wailing on his box, and is generally, as I 
have before explain'd, in the line of cabs just 
across the 20-feet platform, and the train having 
stopped he will take your parcels, hat-box, etc., out of 
the compartment in which you have traveled, and will 
put them into the cab, thus securing it for your use. It 
is necessary to go then to the luggage van, or to the 
compartment where your heavier luggage may be, and 
to point out your own to the porter, eithe’ by means of 
the numbered label before described, or by such other 
means as you can use to best advantage. Sometimes a 
general movement among the porters is made to get all 
the luggage out of the van before any attempt is made 
at selecting pieces for any one, but oftener it is every 
one for himself, and let the best man win. It is never 
the case, so far as my own observation goes, that there 
is provision made, here, such as is common or quite 
universal in the United States, for the convenient plac- 
ing of baggage when removed from the train for selec- 
tion by the passengers; but it is dropped close along- 
side of the van—anything, apparently, so asto get this 
piece out of the way and get hold of the next one. As 
might be expected, it sometimes occurs that a needless 
confusion arises, and the total delay is too great, al- 
though the first man may get his luggage away very 
quickly, if it happens to be on top of the pile in the 
van. If the cabs are standing at a distance from the 
van, the porter usually brings up one of the two- 
wheeled trucks already mentioned and carries your lug- 
gage to any cab you may select, 

If, for any reason, you desire to leave your luggage at 
the station fora day or two, or for a longer time, the 
so-called “ cloak room” is provided in every station of 
importance throughout the kingdom, where it may be 
placed in charge of the station officials, who, for a pre- 
scribed payment, give a receipt for the articles, what- 
ever they may be. This arrangement for the conveni- 
ence of the traveling public is worthy of the strongest 
commendation, and cannot be adopted too soon by 
American companies in all parts of the country. All 
articles that may be left by accident in the trains are 
put in charge of the same persons, and are retained to 
await inquiries from their owners. The precise regula- 
tions and charges required for this service I cannot give 
at this moment, but will shortly. 








Laying Out Railroad Curves. 


Co.umara, Pa., July 21, 1871. 
To THe Eprror OF THE RAILROAD GAZETTE: 

In your paper of June 24, page 146, I find a solution of 
the proposition to run a tangent from a railroad curve to 
pass through a visible but unknown point. This solu- 
tion is ingenious and strictly true, but, like many of its 
class, involves an amount of calculation not very con- 
venient or rapid enough for field operations. 

The following solution is not liable to this objection: Let 





Fig. 4. 


A F E be the curve (Fig. 1) and D the unknown point; 
required to find the point, H, of a tangent to pass 
through D. Choose A and F, two stations as near the 
end of the curve as possible, and measure the angles 





| slid out of gear; the engine then can 


give ADF. Then A Ff: F Das co-secant F A D: co- 
secant A D F, andif the two angles be conveniently small 
the proportions may be taken directly as the angles 
without sensible error. The deflection of # D froma 
tangent at F will give the length of FY H, andby a well 
known proposition in plane geometry F D x HD= 
ED’. Make D G = £D, and find the curvature of G # 
rs oe and H may be found by the intersection of the 
curves. But if A and F have been properly chosen, #. ¢., 
if F H does not greatly exceed 100 feet, @ H will not 
differ sensibly in length or direction from an ordinate 
to the curve at G. 

In my treatise on railroad curves, published in 1852, 
will be found a method of calculating these ordinates, 
as follows : 





Fig. 2. 
Let A B (Fig. 2) be the chord and @ D the or- 


dinate; then ADx DB=CDx DHE, but DH = 
the diameter, 7 ,—(/ @ + HJ). Take A D =a, D 
B=b,F G+ HI= X and let the curvature be repre- 
sented by m, and the equation then becomes C D = 
be x: In all cases of location, however, X is too 
small a quantity to affect the result injuriously. It may, 
therefore, be omitted, and the equation becomes UV D = 
“0. But D = "8°; hence 0 D = 4,4 But now if 
we take the primary chord of 100 feet as a unit, and 
consider any number of feet below that number as a 
decimal fraction of that unit, then the value of CD in 
feet becomes “” * a =abm x 815,¢t e, multiply 
the product of the two ‘abscissas (considered as decimal Srac- 
tions) by the curvature, und from this result subtra t one- 
eighth, for the value of OC D in feet. This will be found 
sufficiently correct for all practical purposes, the error 
even in the extreme case of a chord of 200 feet anda 
curvature of 10° being only 4-100 of a foot in a middle 
ordinate of 8.79 feet, the above equation giving 8 75. 
8. W. M. 








TRACTION ENGINES, 


To THE Epiror oF THE RAILROAD GAZETTE : 


Mr. W. C. Oastler, of No. 48 Exchange place, New 
York, agent of Aveling & Porter, of Rochester, Eng- 
land, has just imported a 6-horse traction engine, of a 
new pattern, designed for farmers. Instead of the 
chain gearing used in the heavy engines and road 
rollers of this firm, spur gearing is used to transmit the 
power to the driving wheels. This gearing is cheaper, 
and seems easier to keep clean and well lubricated ; and 
I judge that it will prove more economi¢al and conve- 
nient than thechain. It has an important improve- 
ment over their earlier engines, in a differential gear- 
ing, which causes the drivers to travel at unequal 
speeds, just as required, in turning curves. The motion 
is transmitted by a pinion on the crank-shaft to a spur- 
wheel on an intermediate shaft, thence by a pinion on 
the intermediate shaft to a spur-wheel which runs 
loose on the driving axle and carries bevel pinions 
which gear into bevel wheels, one of which is fixed on 
the drawing axle and the otheron the right driving 
wheel, which turns on the axle when going on a curve, 
the left driver being keyed upon the axle. This device 
is old, but it is novel in its design and details. The 
effect of it is to utilize the motive force of both wheels 
at alltimes. In former engines, when turning, it has 
been necessary to unclutch one wheel, thus for the time 
losing one-half of the adhesion, and often causing the 
wheel to slip. The pinion on the crank-shaft can be 
work as a 
portable engine of the common kind to drive 
any sort of ‘agricultural machinery. 

The cylinder, single, is 734 inches bore and 10 inches 
stroke; the driving wheels are 5 feet diameter, and 10 
inches width of tire ; and the gearing gives one turn of 


FADand ITD, The difference of these angles will | the wheel for 17 turns of the engine. The total weight 





is 11,700 pounds, and the price, in New York, $3,000, 
gold. 

The driving wheels are wroughtiron, except the hubs, 
which are cast; and the steering wheels are of wood, 
except the hub and tires. It has been usual to make 
all the wheels of cast iron. Undoubtedly these wheels 
are lighter and better, but more costly. 

The performance of this engine is quite satisfactory. 
One man works it. I saw it going without a train be- 
hind it. It went up a hill which I judged to be as steep 
as 1 in 6, with 74 pounds pressure—115 pounds being 
the pre:sure allowed, and 140 pounds being within the 
limits of safety and available if spuds be put into the 
wheels to prevent slipping. It was therefore evident 


| that the engine would draw its own weight behind it 
| over almost any kind of road. 





A trial of an engine of this pattern was made at an 
agricultural show at Barnhurst, England, on the 3d of 
this month, in which it drew a gross load of 12,820 
pounds over a field drenched with rain. The Hngineer 
says: “‘ The great contest between iron and rubber tires 
“came off this afternoon, and resulted in the complete 
“discomfiture of the latter. It is but fair to remark 
“that the ground was in a greasy condition, which is 
“the least suited for india-rubber-tires, and that tlie 
“steady down-pour of yesterday, added to to-day’s 
“drenching rain, has reduced the course in many 
‘places to the consistency of hasty pudding.” The 
Aveling engine, using spuds to dig into the ground, 
drew its load to the end, while the rubber-tired engine 
could not get through the miry places. 

The rubber-tired engines, on roads, and under fair 
conditions, worked admirably ; but under extreme dis- 
advantages they were decidedly beaten by the iron 
tires with spuds. The spuds can be put in or taken out 
in 544 minutes, when required to get out of a difficulty ; 
but their use on a road would not be allowable, nor at 
all necessary or desirable to the carrier. 

Ido not hesitate to say that this engine is equal to 
any portable engine I have seen, for stationary work. 
It has 109 feet of heating surface, which makes steam 
enough for 150 turnsa minute. The construction is ex- 
cellent, and sufficiently stout for durability, while it is 
light enough for good service on the road or field ; and 
I do not doubt the claim of the agent, Mr. Oastler, that 
it will work at a third of the cost of horses, on the road 
or in haulage onthe farm. And I believe that it can do 
nearly all of the work of draft horses, so that they 
need not be kept. And it is obvious that the expense 
and trouble of keeping it through the winter must be 
slight compared with horse-keeping. 

The engine can be seen at work on application to 
Mr. Oastler; and all who have use for such a machine 
should examine it. The time has come for the locomo- 
tive to extend the circle of its usefulness. It works on 
railways at less than a sixth of the cost of its work in 
1833 ; and after a few years of practice it will probably 
work much cheaper than horses for most work that is 
now done by horses. J. K. Fisner, 

No. 30 Broadway, New York. 








Resistance of Curves to the Passage of Trains. 


To THe Epiror OF THE RAILROAD GAZETTE: 

The resistance experienced by a car in passing 
around a curve may be regarded as being made up of 
three parts : 

First : slipping of the wheels. 

Second: rolling friction. 

Third : friction caused by the rubbing of the flange 
against the rail. 

The slip of the wheels is due to the difference in 
length of the outside and inside rails. That is, the 
outer wheel must run over a greater distance, when 
passing a curve, than the inner one; and as each 
pair of wheels is rigidly fixed on the same axle, and 
both must make the same number of revolutions, one 
of the wheels must slip on the rail—e'ther the outer 
one forward or the inner one backward. 

Let us determine the amount of slip. For example, 
suppose we have a curve of 300 feet radius to the in- 
side rail, a gauge of 4 feet 8 inches, 3.1416 the ratio of 
the diameter to the circumference; then when the 
angle subtended by the curve is 90 degrees, or a quarter 
circle, the length of the inner rail will be: 4 of 
300 x 3.1416, or 235.62 feet. In the same way, the 
length of the outside rail will be 44 of 30434 x 3.1416 or 
239.28, and the difference between them 3.66, or 3 feet 
8 inches, which is equal to 4 of 425 x 3.1416. In other 
words, the difference in length between the inner and 
outer rails is equal to the fraction of the circle which 
the curve forms multiplied into the gauge—and that 
into the ratio of the diameter to the circumference. 

It will be noticed that this last calculation is quite 
independent of the radius of the curve; and hence it 
follows, with the same subtending angle, the slip is the 
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same both for sharp and easy curves. It is also to be 
noticed that this quantity varies with the gauge. 

The rolling friction on a curve may be regarded as 
being the same as upon a straight line; or, say, about 
6 per cent. of the weight of the train. 

The path of motion of any point of the flange 
which comes in contact with the rail is a cycloid ; and 
hence, when rubbing against the rail, the point moves 
in an approximately vertical line, so that any point 
comes down, engages with the rail, and rises again ; 
and the same is true of all successive points—the fric- 
tion between the points and the rail being continuous. 
This is illustrated by the action of cart-wheels, where, 
in the city, they at times run against the outer vertical 
face of the curb-stone. Here, especially at the lower 
part of the face, vertical scratches may be seen, made 
by the tires of passing wheels. 

When the truck strikes the curve its tendency is to 
roll forward in a straight line, and the flange of the 
outer forward wheel’comes against the rail at an angle. 
This angle increases with the distance between the ax- 
les, and with the sharpness of the curve. When the 
wheel and rail are parallel, as upon a straight track, 
the flange strikes the rail near its top surface 
but, when the wheel comes at an angle, the rail will 
strike the surface of the flange at a larger diameter ; 
and hence at a certain distance forward of the 
foot of a perpendicular let fall from the axis 
of the wheel. The greater the angle of the 
wheel with the rail, the greater will be the distance 
just named. That is, this distance increases with 
the sharpness of the curve and the distance between 
the axles. It is the short arm of a lever, which, multi- 
plied by the friction of the point of contact and divided 
by the radius of the wheel, will give the resistance due 
to this cause. 

From the above analysis we deduce the following 
practical conclusion : 

The newrer the point of contact comes to the top surface of 
the rail the more nearly is the friction a rolling resistance, 
and the less the length of the sho. t arm of the lever spoken of 
above ; and hence the less the resistance to the passage of the 
train around the curve. 

The form of rail and flange must be such as to fulfill 
the above named conditions, while, at the same time, 
the surface of contact must be large enough to resist 
the force with which the flange is urged against the 
rail. This result is to be obtained by making the top 
of the rail a curve of large radius, and by having the 
radius of the rounded corner of the rail notably less 
than that of the corresponding flange. A. 


[Our correspondent seems to assume that the outer 
wheels on curves must slip over a distance equal to the 
difference in length of the outer and inner rails, which 
cannot be entirely true, as car wheels are almost uni- 
versally coned so that the centrifugal force causes the 
outer wheels on curves to run ona considerable larger 
diameter than the inner ones, thus obviating the neces- 
sity of a portion, if not all, of the slipping. 

Again, is it correct to regard therolling friction on 
a curve as being the same as on a straight line? Theo- 
retically, the wheels may be so coned and the outer rail 
of a curve so clevated that, for an assumed speed, there 
will be no slipping of wheels and no friction of flanges 
against the rail. There will, nevertheless, be a consid- 
erably increased resistance, due to added “rolling fric- 
tion.” This increase of rolling friction is owing to the 
fact that the train presses harder directly upon the track 
on a curve than on astraight line. The outer rail is so 
elevated—or intended to be—that gravity, tending to 
force the car down the incline across the track, counter- 
balances the centrifugal force. Thus the centrifugal 
force is resolved into two components: one vertical, 
met by the force of gravity ; and the other perpendicu- 
lar to the surface of the track, and met by the reaction 
of the track, It is this last added pressure which ma- 
terially increases the rolling friction on curyes—Ep. 
RAILROAD GAZETTE.] 








Locating Bridge Piers. 


Mavucu Cuunk, Pa., July 23, 1871. 
To THE EDITOR OF THE RAILROAD GAZETTE : 

Will any engineer employed on one of the larger 
Western bridges describe his method of overcoming the 
practical obstacles in the way of locating the piers? 
whether transit instruments of any specified construc- 
tion are used; his method of taking soundings; in 
fact, anything of interest pertaining to the work. 
INQUIRER. 








—The Norway Iron Works, of Wheeling, with all its 
coal privileges, were sold on the 11th to H. W. Drake- 
ley for $47,000. The sale was made under a mortgage 
executed by the Norway Company to Mr. Drakeley for 
balance of purchase money. 





RAILROAD LAW. 


The Cawood Patent—The long litigation ended in favor of the 
assignee. 

The cases of Samuel H. Turrill vs. The llinois Central 
and several other railroad corporations have becn among 
the most interesting and important ever tried in this 
country, and have recently been decided in the United 
States Circuit Court, in favor of Mr. Turrill, the as- 
signee. Whether the litigation will be still further pro- 
tracted we are unable to determine. The following isa 
brief summary of the facts and of the decision : 

This case has been of itself an illustration of the 
difficulties under which the patentor of a useful im- 
provement labors in obtaining the reward supposed to 
be secured to him by his patent. Several years ago, 
when railway iron was not so extensively used as at 
present, the rails at places, generally the ends, which 
are exposed to unequal pressure, having exfoliated, 
they were repaired by welding on a piece, a common 
anvil and swage block being used as the tool upon 
which to rest the bottom of the rail. The result was a 
slow, tedious and, therefore, expensive labor, rendered 
the more unsatisfactory because, in the act of pound- 
ing upon the surface of the rail, the neck of the rail be- 
came thickened, so that it had to undergo further 
swaging by hand tools to elevate the crown. A Mr. 

Jawood, probably a working blacksmsth, hit upon the 
device of placing upon the ordinary anvil a stationary 
block, the face of which should be fashioned to fit the 
surface on one side of the rail to be mended. ‘The rail 
being heated to a proper degree and placed against this 
swage, there should then be a movable block of corre- 
sponding shape, fitted to the other side of the rail, 
moved up to it by the use of a cam or other device, and 
be there held so that the rail was held as in a vise, the 
neck being supported, and the crown of the rail alone 
exposed to the pressure of the blows while the process of 
welding was being conducted. Claiming this as the in- 
vention of anew and useful machine, he procured a 
patent, and this patent has ever since been in controy- 
ersy, at a cost to the assignee of the patentee of some 
thirty or forty thousand dollars. 

The validity of the patent has been attacked in nu- 
merous shapes, but most forcibly by the assertion that 
the machine was known and used prior to the inven- 
tion of the patentee. The first case was tried against 
the Michigan Southern & Northern Indiana Railroad, 
commencing at Detroit a number of years since. That 
case went to the Supreme Court of the United Stutes, 
where the patent received a construction. In course of 
time an action at law was tried in this city against the 
Illinois Central Railroad Company, beforge Judges Da- 
vis and Drummond, in which, governed by the judicial 
construction heretofore given to the patent, there was 
a verdict for the assignee of the patent, with damages. 
This case also went to the Supreme Court, but the ap- 
peal was not prosecuted. A bill was then filed in the 
interest of the patentee against several railroad compa- 
nies, Which, inthe course of time, came on to be heard 
before Judge Drummond, a year or two since, and this 
cause he has now decided in favor of the paten' ce. 


From the opinion of the court we take the follow- 
ing : 

“ This controversy grows out of an alleged infringe- 
ment by the defendants of a patent granted to Joseph 
D. Cawood on the 9th of September, 1856, for an im- 
provement in the common anvil or swage block, for the 
purpose of welding up and reforming the ends of rail- 
road bars when they have become injured from unequal 
wear, and of which the plaintiff is the assignee. This 
patent has been before the Supreme Court of the United 
States, Z'uvrrill vs. Railroad Company, 1 Wallace's R., 491, 
It has also been before this Court, Turrill vs. Illinois 
Central Railroad Company, 3 Fisher, P. C., 830. In this 
last case the law and facts were submitted to the court, 
and the patent was held valid, though attacked by the 
angle iron machine, the bayonet machine, and the 
Church machine. The court was then of the opinion 
that there was nothing in these old machines to prevent 
the operation of the patent of Cawood as continued by 
the Supreme Court. It was admitted, in view of the 
previous machines, that the Cawood patent could not 
have a broad construction, but must be limited to such 
a movable press block as was described, or its equiva- 
lent, in combination with such other block as was de- 
scribed, or its equivalent, united and operated as de- 
scribed, and for the purpose described. 

* * * * * * * 


“The movable press block described is put upon and 
connected with various other parts of the machine. 
There is, first, a bed-sill of the proper size. Upon this 
is placed an anvil of cast iron. There is a raised solid 
block forming a part of the anvil, with its side shaped 
to the side of the rail which is to be placed init. Then 
upon the face of the anvil, and next to the raised block, 
with its side shaped as above, is put the movable press 
block. It is attached to the anvil. It is worked by ec- 
centric cams. It has its side next to the raised block, 
shuped also to hold the rail; the latter thus has the 
raised block on one side, and the press block on the 
other. -This is the kind of press block described, and 
this is the kind of other block described. 
inthis way: The piece of iron is prepared and heated ; 
the rail is also heated in the fire, and is then swung 
round; the movable block brought against the rail, 


It operates | 





tioned in the claim; for example, with something to 

support the jaws of the vise as well as the blows given 

in the act of reparation of the rail. It is clear, there- 

fore, the — as described and constructed cannot be 

separated from other parts mentioned in the specifica- 

tions. 
*” * * * * * * 

“Tt follows, therefore, that what gives support to the 
blocks is an essential part of the machine, and that it is 
not precisely correct to say that the only function of 
the Cawood machine is to hold the rail while being 
mended. That is only a part of its function. 

x * * * * * * 


“ Cawood does not, in terms, in his claim, make the 
support to the jaws a part of his claim but it necessari- 
ly follows, from the two things, that he does claim in 
combination, in the manner described and set forth by 
him, that it is an essential part of the invention. One 
of the blocks is a raised part of the anvil ; the other is 
attached to it and movable backward and forward, so 
as to let in and firmly clasp the rail. If we were to re- 
move the part beneath, we should deprive the machine 
of one of its essential parts, and without which it 
would not be the machine described. 

- * * * ” 7: * 


“Some question has been made whether Cawood in- 
tended the rail, in process of raparation, should rest as 
well upon the anvilas be clasped in the jaws of the 
blocks. There is nothing distinctly stated in the speci- 
fications to that effect, but there can be no doubt, I 
think, when fairly considering them in connection 
with the drawings, that such was supposed by him to 
be one of the incidents or results, and, perhaps, a nec- 
essary one to the successful operation of the machine, 

* * * a * n K 


“ And yet it is clear, ifthe whole bottom support is 
removed, an essential part of the Cawood machine is 
gone and there is nothing left, in effect, but a common 
vise. 

* * * * x * 

‘“The fact that the machine has been used, and, by 
some of the defendants, several years, as intended by 
Cawood, without special complaint, strengthens this 
view of the case. But evenif what is added or taken 
away by the defendants is an improvement of the 
Cawood machine, it is still the machine so long as its 
essential characteristics remain the same. 

“On the whole, then, there is nothing in this case to 
prevent the operation of the Cawood patent, when 
fairly constructed, and therefore it will be held valid. 
I shall refer the case to a Master, with directions to re- 
port what machines used by the defendants infringe 
the patent of the Cawood machine, within the rules and 
principles here stated ; also, what damages the plaintiff 
has sustained by such use.” 

Neg lige» ce.—Ruilroad companies not liable when injured person 
only in fault— Duty to public ae to stationary cases, 

In the recent case of Chicago & Alton Railroad Com- 
pany vs. Me Laughlin the following were the substantial 
facts : 

It appears that the track of the road is laid down 
through one of the public streets of the city of Spring- 
ficld, and its freight depot fronts upon the street, The 
track is thus accessible to the public. ‘The plaintiff was 
at play with other boys upon the track, or street, and 
climbed upon the step or stirrup of a freight car stand- 
ing there. The yard-master came and mounted the 
same car, going to the top by the same stirrup, at the 
south end of the car. As he went up the stirrup the 
boy let go and stood by the side of the car, ‘The yard- 
muster passed, on the roof of the car, to the north end 
and loosened the brakes. The car then began to move, 
from what cause does not appear, as it was an isolated 
car, but we suppose it was standing on a descending 
grade, Before the car had moved over a space equal 
to its length, it passed over the foot of the boy, inflict- 
ing serious injury 

Upon the general principles involved the court 
says: 

Hlow the yard-master was guilty, in this transaction 
of culpable negligence, we are wholly unable to per 
ceive. Waving al! question of what degree of negli- 
gence is attributable to parents who permit their 
children to play about railway depots and cars, we are 
of opinion that this evidence discloses no omission of 
duty, or any wrongful act on the part of the railway 
employe. 

We hold there was no duty to give warning, unless 
he knew or had reason to believe that the boy was ina 
position where he would be placed in peril by the move- 
ment of the car. 

Judgment reversed, 


Common Carriers, —Railroad companies are liable for the mis- 
luke of an agent, 

In the recent case of Meyer va. The Chicago & Northwest 
ern Railway Co. (24Wis., 566), the facts were these: Goods 
were shipped to “J, Weil & Bros.” The goods were 
plainly and legibly marked, so that there could be no 
mistake about the consignees ; and it was the obvious 
duty of the agent to see that they were properly en 
tered on the way-bill. This he did not do, but through 
carelessness he entered the goods as though consigned 
to “‘T. Weil & Company.” Consequently when the 


| employes of “J. Weil & Brothers” called for the goods 


which is thus between the two as in the jaws of a vise, | 


and there firmly held, with the crown of the rail above 
and resting on the blocks, until the welding or reform- 
ing process is completed. 
* * * * * * a” 
“The purpose effected is the reparation of the rail. 
Now, it is clear that no true construction of this patent 


at the freight depot at Chicago they were told that 
there were no goods there for them. And the mistake 


| was not discovered until the goods were burned, with 


| the freight depot, shortly after. 


can be given, without connecting the claim as made | 


with the machine, and its purpose and mode of opera- 
tion. Therefore, while it is essential that the various 
parts claimed should be constructed so as to accomplish 
the purpose, it is also essential that the parts claimed 


Now, the question is, 
should not the company be held responsible for the 
mistake of its station agent at Jefferson, in thus enter- 
ing the goods on the way-bill sent to Chicago, so that 
it failed to point out the true consignors ? 

The court declared that the company was so liable, 
and says: “It was, then, in consequence of the neg 
ligent acts of the agents of the company, whose duty it 
was to enter the goods properly in the way-bill, that 
they were destroyed; and the company, upon every 


should be connected with parts not specifically men-| principle, ought to make the loss good.” 
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Editorial Announcements. 





Correspondence.—We cordially invite the co-operation of the 
Railroad Public in affording us the material for a thorough and 
worthy Railroad paper. Railroad news, annual reports, notices of 
appotniments, resignations, etc., and information concerning im- 
provements will be gratefully received. We make it our business to 
inform the publie concerning the progress of new lines, and are 
always glad to receive news of them. 

Articles,— We desire articles relating to railroads, and, if accept- 
able, will pay liberally for them, Articles concerning railroad 
management, engineering, rolling stock and machinery, by men 
practically acquainted with these subjects, are especially desired. 

eur Prospectus and Business Notices will be found on the last 
page. 














NEW ROUTES TO THE EAST. 





Although thousands of miles of railroad lines tribu - 
tary to Chicago have been constructed of late years, 
including many new and important lines, the city’s 
connections with the East—the number of lines be- 
tween Chicago and the seaports—have not materially 
increased since the Fort Wayne road was opened 
thirteen years ago. The completion of the line formerly 
known as the “ Great Eastern,” opened a new route to 
Pittsburgh, but not to points further east. We have 
substantially three complete lines between Chicago and 
New York, the Michigan Central and the Great West- 
ern of Canada forming one line to Buffalo, the Lake 
Shore & Michigan Southern a second, the New York 
Central & Hudson River and the Erie forming two 
lines between Buffalo and New York ; the Pittsburgh, 
Fort Wayne & Chicago Railway and the Penn- 
sylvania Railroad forming the third line between 
Chicago and New York. All these lines were 
open in 1858, since which time the population of 
Chicago has tripled, the mileage of railroads de- 
pending on these lines for an outlet to New York 
has increased from less than ten thousand to 
something like twenty-five thousand miles, and the 
traffic between the East and the West has grown faster 
even than the population and the railroads. Capital 
has been easily obtained for new and costly lines 
through an uninhabited country, and yet no effort to 
make a new line to the East has been successful. It is 
not strange that surprise is expressed at this want of 
growth of routes where traffic has grown most. Mean- 
while the old lines have been among the most profitable 
undertakings of the age, earning large dividends, often 
on fictitious capital, and, apparently, presenting all the 
attractions which induce capitalists to invest their 
money in similar enterprises. 

There are reasons, however, for this apparently ex- 
ceptional condition of things, some of which we will 
try to make known : 

In the first place, while there has been no increase in 
the number of the railroads, there has been a very large 
increase in their capacity. In spite of frequent asser- 
tions to the contrary, the traffic between Chicago 
and New York is not only not beyond the ca- 
pacity of the three existing roads, but they could 
readily be made to accommodate double their present 
traffic. It must be remembered that west of Pittsburgh 
and Buffalo these “great trunk lines” have only a sin- 
gle track, and that it is but lately that the pressure of 
business at the busiest seasons has been so great as to 
justify the investment of the capital necessary to add a 
second track. Whenever business has been offered in 
excess of the facilities offered, which: has happened 
sometimes, the lack of capacity has been in the rolling 
stock, and not in the road. Within the past year the 
single-track lines have met with delays for lack of suf- 
ficient sidings, and it is evident that all of them must 





soon add a second track or else have their trains de- 
layed and their customers disappointed for a considera- 
ble part of each season. Indeed, this work has already 
been commenced. The Lake Shore & Michigan South- 
ern will have a double track as far west as Toledo, the 
Michigan Central to Jackson, and the Pennsylvania 
Railroad Company, having two distinct lines between 
Pittsburgh and Chicago, can do a very large business 
between those places without crowding. 

The increase of capacity of which we have spoken 
has been made by additions to rolling stock and im- 
provements of permanent way. Thus the tonnage of 
freight moved over the Michigan Central Railroad has 
increased in seven years from 542,000 to about 1,100,000 
tons ; on the Fort Wayne road, from 805,000 to 1,740,000 
tons; and on the Lake Shore probably quite as fast, 
until last year it amounted to about 3,000,000 tons. 
Improvements in road have made it possible to haul 
heavier trains, and the number of cars has been in- 
creased. 

The limit has not been reached yet. The addition of 
a second track will largely increase the capacity of the 
lines as far east as Buffalo and Pittsburgh, as is shown 
by the actual traffic done over the double-track line of 
the New York Central & Hudson River road, in the 
last year reported. On this road, with a main line 442 
miles long, and 400 miles of branches, chiefly single- 
track; trains ran about 11,500,000 miles in one year ; 
whereas onthe Fort Wayne road, with 468 miles of 
main line and 32 miles of branches, the train mileage 
was 5,400,000 miles ; and on the Lake Shore road, with 
540 miles of main line and 473 miles of branches, 8,219,- 
893 train miles were made. At the same time the 
Pennsylvania Railroad, with a double-track main line 
355 miles long and 245 miles of single-track branches, 
made 10,185,233 train miles. 

However, it may be very well said that the capacity 
of a line between New York and Chicago will be equal 
only to that of its most imperfect part; and if a second 
track should double the capacities of the lines west of 
Pittsburgh and Buffalo, it would not at all improve the 
roads east of these cities. The limit of their capacity 
is the limit of capacity for traffic by rail through be- 
tween Chicago and New York. That limit is not yet 
reached, but even a double-track railroad may be 
blocked with trains. 

The remedy for this is the addition ofa third track sole- 
ly for passenger traffic, by which the capacity of a line 
may be increased enormously. Freight trains may be run 
within fifteen or twenty minutes of each other, on a 
double-track road, day and night, if the working of 
the line is not complicated by the running of fast pas- 
senger trains on the same tracks. The delays occa- 
sioned by waiting for such trains, the waste and wear 
due torunning heavy freight trains at high speed, inorder 
to keep out of the way of passenger trains, are not easily 
exaggerated. With a third rail the existing lines will 
probably be equal to the traffic for twenty years to 
come or longer. 

Still, as there has been little difficulty in obtaining 
means for constructing new competing lines in the 
West, where the existing lines, perhaps, were not 
worked up to one-fourth of their capacity, the failure 
to make new lines to the East may not be explained 
by the adequacy of existing lines. Capitalists do not 
often hesitate to invest in a railroad which will take 
traflic another road can do, if only they are convinced 
that the new road will get traffic enough to pay, and it 
scems plausible enough that money would be made by 
dividing the business which now pays sixteen, twenty 
or twenty-five thousand dollars per mile, when it is ex- 
pected by dividing that which amounts to no more 
than ten or twelve thousand per mile. Butit isa pe- 
culiarity of the lines from Chicago to the East, and has 
been from the first, that they must do their work in the 
face of the severest competition by the cheapest trans- 
portation known. The water route always has and 
always will limit the charges of railroads between this 
city and the East. The profit on through traffic is thus 
limited to the minimum, even when there is no compe- 
tition between the different railroads, and a very large 
amount of through traffic is necessary to pay a moder- 
ate income. 

But it would probably be easier] for a new road to 
obtain a good share of the through business than a 
local traffic at all comparable with that of either of the 
existing lines. The country through which such a line 
must run is now for the most part well provided with 
railroads. The old lines were constructed when the 
country was new and the large towns have grown up 
at their stations. A new road would pass through 
scarcely one considerable village whose whole traffic it 
could command. If it should pass for the most part to 
one side of existing roads, it would have scarcely any 
towns of importance on its line, and towns in this 





comparatively old country cannot be created as they 
were fifteen or twenty years ago. Therefore, the new 
line will not only have to compete for its through 
traffic, as the present roads do, but for most of its local 
traffic. This fact, perhaps, more than anything else, has 
prevented the construction of new lines heretofore. 

Another difficulty in the way of a new road is the 
extent to which the trunk lines to the East have formed 
alliances or closer relations with a large part of the 
other railroads of the country. These combinations of 
roads are not now generally worked as single systems, 
but they easily may be, and if a company should build 
a new railroad into Chicago from the East, and then 
find that all the railroads entering the city from the 
West were sending all their traffic by the old lines, Chi- 
cago might not seem so desirable a terminus after all. 

But it is not probable that all these difficulties together 
will prevent much longer the construction of one, two 
or three new routes to the East. It is noticeable that 
most of the plans are not for the eastern half of the 
route, where the lines are most limited in number, but 
for the western half, where the railroads already ex- 
ceed in number their outlets. There are three com- 
panies which promise to give new routes from Chicago 
to Buffalo or to Pittsburgh within about two years, 
and but one scheme at all advanced for a line further 
east. These new lines are in such condition and under 
such management as to make it probable that all of 
them will be completed unless there shall be some un- 
usual financial derangements during the next year or 
two. 

One of these, on which also a second depends, is the 
Canada Southern Railway of Canada, and the Canada 
Southern & Chicago, which latter is to connect the 
former with Chicago. The Canada road is entirely 
located and under contract. Some surveys have been 
made for the western section, but if anything has been 
decided concerning its location, farther than its ter- 
mini, it has not been made public. There has been no 
little incredulity concerning the professions of the 
managers of this scheme, many having believed it to 
be simply an attempt to “bluff” the Canada Air Line, 
which the Great Western of Can‘da is constructing. 
This incredulity, probably, arose from the fact that 
several of the leading stockholders and managers of 
the Canada Southern are also large stockholders and 
directors in the Lake Shore & Michigan Southern, for 
whose through business and a large share of its 
local the Canada Southern must compete. The line, 
however, seems to have been planned with an eye sin- 
gle to through business, and with something like a con- 
tempt of local traffic. First of all, low grades and tan- 
gents seem to have been looked for, and, we must say, 
with remarkable success, the lines in Canada having no 
grade of more than fifteen feet to the mile; and we un- 
derstand that itis expected that a line to Chicago will 
be found with similar grades. The great advantage 
that these easy grades will give is evident. Much 
heavier trains can be hauled than on lines with grades 
of forty or fifty feet to the mile, with the same power 
and the same expense for train service. 

On the other hand, the Canada lines will pass 
through only one town of a thousand inhabitants and 
a country thinly settled and not likely to grow. Its 
local traffic will be further cut off by the Great West- 
ern Railway and its new Air Line, rarely more than 
four or five miles fromit. Theline through Michigan and 
Indiana will be through a fine and populous country, 
but it will be for the most part as near the Lake Shore 
& Michigan Southern as the Canada line is to the Great 
Western, and for one hundred miles or so of its west- 
ern part it will be through a net-work of railroads, 
which will leave very little for any competitor. 

The Michigan Midland will depend upon the Canada 
Southern and its St. Clair Branch for its connections 
with Buffalo, and so may be regarded as a feeder to 
that road rather than as an independent line. It is the 
only one of the new lines which has any part of its 
road in operation. Of the Western Division, 120 miles, 
from Lansing, Mich., southwest to South Bend, Ind., 
is in operation. When completed, it will be a line from 
Chicago to St. Clair, Mich., about 310 miles long, and, 
in connection with the Canada Southern, will forma 
route between Chicago and Buffalo about 495 miles 
long, which will be just about the length of the route 
by the Canada Southern & Chicago, and also by the 
Michigan Central and Great Western, when the new 
Air Line is completed. 

The third project is that of the Baltimore & Ohio 
Company for a new line from Pittsburgh to Chicago. 
It may be said that this should be excluded from an enu- 
meration of routes between Chicago and New York, as 
this line is proposed for the purpose of opening a new 
route between Chicago and Baltimore. It is true that 
the Baltimore & Ohio Company can reach New York 














ESET og 











Avaust 5, 1871.] 


THE RAILROAD GAZETTE 


218 








from Pittsburgh only by an indirect route, and it is 
further true that the lease of the New Jersey roads by 
the Pennsylvania Railroad Company may greatly in- 
crease its difficulties in carrying traffic to and from 
New York. But with a line to Chicago, and the traffic 
from it which will seek New York, this company will 
be pretty sure to find some better connection with that 
city, either through a new road or by some of the lines 
extending into Eastern Pennsylvania. As a New York 
route, however, it can hardly be a formidable rival to 
the other lines, for it will probably be considerably 
longer than any we have named, and, east of Pittsburgh, 
will have heavy grades. 

The new lines to Buffalo, will encourage new lines 
thence to New York. A company has lately been 
formed to construct such a road pretty nearly on the 
line of the New York Central & Hudson River. Only 
the first steps have been taken by this organization, 
which is known as the ““New York, West Shore & Chi- 
cago Railroad Company.” But a large part of the work 
has been done on one road which may form an im- 
portant link in a new route between the Niagara River 
and New York. This is the New York & Oswego Mid- 
land Railroad, which is to be completed in a few 
months. From Oswego to the Niagara River, at Lewis- 
ton, the Lake Ontario Shore Railroad Company is about 
to commence the construction of a road which will be 
148 mileslong, which, added to the 313 miles of the 
Midland, gives a route from the Niagara to New York 
456 miles long—a little longer than the New York 
Central route. This line can connect most readily with 
the main line of the Great Western; to connect with 
the Canada Southern a branch about 20 miles long 
southwest from Lewiston would be necessary. 

The Lake Ontario Shore Railroad is projected 
primarily as a link in a new line from Chicago to Port- 
and, on the more eastern sections of which some work 
has been done, but which is hardly likely to gain any 
strength by its endeavor to obtain national aid. The 
proposed Jine is about 1,030 miles long, and would make 
Portland just about as near to Chicago as Boston now 
is. It would be better asathrough than as a local 
route, the population on the line being much less than on 
the existing lines through New York and New England, 
and its success will depend chiefly on diverting grain and 
provision shipments from New York to Portland, which 
will hardly be done in our day. 

There is a disposition, we believe, to exaggerate the 
importance of through lines to the East, or at least of 
their functions as carriers to and from seaports. Men 
often argue as if the entire produce of the country was 
sent across the Atlantic, and all the merchandise con- 
sumed in the interior came from beyond it. The great 
market for the produce of the West is in the Eastern 
and Middle States. We need more facilities for reach- 
ing the manufacturing towns and villages of these 
States morethan we want new outlets to the seaboard, 
and the value of these new lines should be estimated 
accordingly. If they will bring Western products to 
and take manufactures from such towns as Syracuse, 
Oswego, Albany, Troy, Rutland, Springfield, Worcester, 
Lowell, Providence, Pittsburgh, etc., cheaper and better 
than has been done hitherto, they will have a value ex- 
ceeding any that transportation for shipment to Europe 
can give them. 





THE IMPERIAL LIVNY RUSSIAN NARROW 
GAUGE RAILWAY. 


Mr. Fairlie’s letter published in the Gazerre of last 
week contains some-statements in relation to the above 
railroad which doubtless have attracted the attention 
of our readers, Ifa railroad of 3-feet 6-inch gauge can 
be built and equipped for less than two-thirds the cost 
of one of 5 feet of the same character, and if cars of 
the same plan will carry 2.8 times their weight of freight 
on a narrow gauge, and similar cars on a 5-feet-gauge 
road carry a load only equal to their own weight, then 
Mr. Fairlie has made a very strong case in favor of a 
3-feet 6-inch gauge, in preference to one of 5 fect. But 
it is because we think his statements do not furnish us 
with sufficient data for an intelligent comparison that 
we refer to his letter again. If, for example, freight is 
carried on four-wheeled platform cars on the 3-feet 
6-inch gauge, and on eight-wheeled double-truck or bogie 
cars on the wide gauge, then the reduction in dead 
weight is due, in part at least, not to the gauge but to 
the plan of car. If Mr. Fairlie has exercised his skill 
in designing the cars for the narrow gauge, and has 
thus reduced their weight, it may be that the same ex- 
ercise of skill in the construction of 5-feet gauge cars 
might reduce their weight to nearly the same extent. 
The building of a narrow-gauge road for less than two- 
thirds the cost of another of a wide gauge, does not 
prove that another wide-gauge road might not 
be built for much less than the first. That the 








5 feet road whose cost has been compared with 
that of the Livny line is “the most cheaply con- 
“structed broad (5-feet) gauge line in Russia,” 
does not alter the question in its logical aspects, 
because the most cheaply constructed line in Russia 
may be very expensive compared with one which might 
be built there or elsewhere. The new white marble 
court-house in New York has cost many thousands, if 
not millions, of dollars more than the one built of gray 
marble in Chicago, but that is no evidence that grey 
marble isa cheaper building material than white, be- 
cause neither the designs of the building, nor the condi- 
tions, under which the materials were used are alike. On 
Broadway, fronting on Eleventh street, are two store 
fronts of exactly the same design and size, one built 
of iron, and the other of stone. A comparison of their 
cost would be some indication of the economy of stone 
and iron for building purposes. So, in order to make 
a comparison which will have any value, of the rela- 
tive cost of wide and narrow-gauge railroads, the con- 
ditions must be the same in each case, a point with ref- 
erence to which Mr. Fairlie’s letter does not give us 
as much information as we would like. We do not 
doubt that roads equipped with heavy rolling stock, 
and laid with rails to correspond, will cost much more 
than lines having only a light superstructure and 
equipment. The whole question, therefore, quite nat- 
urally resolves itself back to that of the weight of cars 
in proportion to their carrying capacity, If they can 
be built for a 3-feet 6-inch gauge to carry 2.8 times 
their weight, and if made for the same service of a 
similar plan and of equal strength for a 5-feet gauge 
they will carry a load only equal to their own weight, 
then a lighter superstructure can be used for the former 
than for the latter, and the advocates of the narrow- 
gauge have proved their case, and there is little more 
to be said for the other side. Thus far the best which 
has been done in this country is to show that a four- 
wheeled car on a narrow-gauge road at a slow speed 
will carry more than an eight-wheeled car on a wide- 
gauge road at a high speed. 

In Mr. Fairlie’s letter, he says that, in Russia, trains 
which weigh (exclusive of engine) 91 tons “daily ” 
perform a duty of carrying 254 tons of freight. We 
are not quite sure whether he means that the actual 
load carried by these trains will average this amount 
each day, or whether that is the average capacity of the 
cars, 

Inasmuch as this question of the merits of narrow- 
gauge roads is of great importance in this country, and 
its discussion is attracting much attention, we trust 
that either Mr. Fairlie or some of the distinguished 
friends to whom he has referred in his letter will favor 
us with some fuller description of both the 3-feet 6 inch 
and most cheaply constructed 5-feet-gauge roads in 
Russia. In order that we can compare them, we should 
know something about the character of the rolling 
stock, 7. ¢., have a description of the different kinds of 
cars in use, their weight, and the number of each kind 
on each road, the size of their wheels, and whether 
with or without double bogies. In order to compare 
the cost of construction we should also know of each 
road, the weight of rails, length and size of cross-ties, 
width of roadway at grade line, on embankments and 
in cuts, minimum radius of curves, and the average 
speed at which the trains run, and also their speed on 
the shortest curves. Will either Mr. Fairlie or some of 
the gentlemen to whom he refers favor us and our read- 
ers by giving these data ? 








Bessemer Steel in Chicago. 





On Friday of last week the new Bessemer steel works 
just erected in the southwestern part of Chicago by the 
Union Rolling Mill Company were exhibited to a party 
of gentlemen, who were shown there the process of 
making Bessemer steel. The works had been com- 
pleted but a day or two, and the machinery had been 
tried but a few times previously. The works areowned 
and managed by substantially the same parties who 
own the Cleveland Rolling Mills, where Bessemer rails 
have been made with success for some time. The Chi- 
cago works are quite similar in design to those in 
Cleveland, but some improvements have been made in 
the machinery and its arrangement. 

The plant consists of two Bessemer converters, five 
cupola furnaces for smelting pig iron, and a furnace for 
spiegeleisen, and on this, almost its first trial, it worked 
with a smoothness and certainty which left nothing to 
be desired. It is intended to produce, on an average, 
eighty tons of Bessemer ingots daily, which will be 
rolled into rails at the company’s rolling mill, near by. 

The metals used in these works are Lake Superior 
charcoal pig, Iron Mountain pig, smelted at this com- 
pany’s furnace in Knightsville, Ind., with the excellent 
Brazil block coal, and, of course, the German spiegelei- 





sen. The cost of the Lake Superior pig iron in Chi- 
cago is said to be nearly the same as in Cleveland. 
The cost of fuel is somewhat greater, but the improve- 
ment of the routes to the Indiana block coal field is 
likely to somewhat reduce the cost of a material which 
will be of the greatest service in all iron works in this 
vicinity. 

We hope soon to be able to present a full description 
of these works, and the peculiar advantages and disad- 
vantages attending manufactures of iron in this 
vicinity. 





Cheap Railroads. 

We copy the following extracts from a communica- 
tion written by Mr. T. McDonough and published in 
the Orange (N. J.) Journal. The object of the letter was 
to show how that part of New Jérsey embraced withina 
circuit of twenty miles of New York could be made 
most accessible to persons doing business in the city : 

I propose to consider whether a special system of 
railroads may not be commenced, and gradually com- 
pleted as fast as required, that will not conflict with 
the interests of those already built, but on the contrary 
assist them, and at the same time render every acre of 
the twenty-mile area available for residences, in the 
manner best suited for convenient access, They should 
be so arranged as to enable the through lines to con- 
fine themselves to their proper business, and to leave 
the carriage of commuters entirely to the new class of 
roads, the trains from which should make use of the 
present lines as giving the easiest access to the city, 
until new direct lines, independent of them, are re- 
quired. 

The new tines to be constructed are to be specially 
adapted to quick passenger traffic, with all the expe- 
rience derived from the narrow-gauge roads of Wales, 
Germany and Norway, and to resemble them in equip- 
ment, but not in the narrow guage, which is not suited 
for cars to run partly on the present roads, nor to the 
demands of persons accustomed to the spaciousness and 
comfort of the cars now in use. The equipment of the 
new class of roads is to consist of engines weighing 
not more than eight cr ten tons instead of twenty tons 
or over, as at present, with their tank for water on the 
engine frame behind the boiler, but dropped close to 
the ground, and an additional truck, so as to allow the 
machine to move either end foremost indifferently. 
No turn-tables would be required, nor any delay at the 
end of the route for such an engine, as it could be in- 
stantly switched off, and take its place at the opposite 
end of the train so as to head it on the return trip. To 
this is to be tightly coupled a train of cars, each 25 feet 
long, made to carry forty passengers, seated as now in 
the long cars; to be in other respects similar to horse 
cars. These, as they are now made, weigh two tons, 
and are intended to seat twenty ; but as they are con- 
tinually loaded with forty or more with safety, it may 
be assumed that if one ton additional weight should be 
used in lengthening their middle section nine feet, and 
in strengthening them, that a three-ton car can be made 
to carry forty passengers with sdfety. The cars on the 
Festiniog Railway weigh one and a half tons, carrying 
twelve passengers. They run regularly at twenty 
miles an hour, and sometimes at more than thirty, 80 
that the lightness of the car would not seem to render 
it unsafe ; especially as its center of gravity would be 
some two feet lower than that of the long car. 

With such an equipment the weight of rail need not 
exceed 30 tbs. per yard (that now in general use weighs 
56 Ibs.) With other parts in proportion a superstructure 
may be available costing not more than $5,000 per mile. 
By thus reducing the co-tof road and equipment to a 
minimum, the expense of operating is reduced to so low 
rates as to surprise those who have not examined the 
matter carefully. 

Apart from maintenance of roadbed, the cost of run- 
ning a train is ‘comprised in two elements, that of wages 
by the day, and that of fuel, oil and repairs by the mile. 
On a well managed road, a train to run 100 miles a day 
costs $17.07 a day for the first item, and 33 cents a 
mile for the second. 

These can both be very much reduced for the pro- 
posed train, which will require fewer hands, and will 
be only one half the weight of a train of long cars. It 
is not impossible to reduce the expense so much that 
omnibus fare will repay for any distance within the 
twenty mile area. And by combining the economy of 
the horse-car, in dead weight hauled, with the economy 
of steam over horses (which is only one-sixth as expen- 
sive a power), the cost of carrying passengers may be 
reduced to a very small amount. Some of the London 
roads now carry by the week on special trains, at the 
rate of four andl one-aitth cents for twenty miles. 

Since trains are actually run at such low prices, it 
would seem that they ought to be applied so that every 
mile of the area being made accessible in time and 
money, at the lowest possible rates, the country may be 
made so nearly a part of the city that its acres may be 
preferred to city lots for residences. 

With the present radiating lines, which are at an 
average distance of eight miles apart at the twenty 
mile limit, to be used as direct approaches to the city, 
let a series of light roads be constructed as belt roads, 
to join them; to run in the valleys, on nearly level 
grades, on cheaply turnpiked roads, laid about two 
miles apart, and parallel to the rim, of which the present 
lines may be called the spokes, Such lines can be built 
very cheaply, as they will run with the grain of the 
coutry, not crossing the water courses and requiring 
but little bridging. Trains on such roads could be run 
hourly, or even more frequently from the points nearest 
to the city, and the roads should be worked more like 
horse railroads than as the present steam roads now 
are, making very frequent stops, and being so arranged 
that passengers could be carried within a few minutes 
walk of their homes, at every point on the several lines, 
by paying as they do now on the omnibus lines 
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The Literary Tastes of our Journeymen Engineers. 


Working engineers, more especially those employed 
in great workshops such as those at Woolwich, Swin- 
don, Crewe, etc., are generally supposed, at any rate by 
outsiders, to be considerably superior to the average 
British workman in culture and intelligence. J udging 
from frequent illusions met with in newspapers an 
magazines, it seems to be a prevalent impression that 
the artizan of this class is a man who knows the value 
of education, spends his leisure hours in study, and 
not only reads and appreciates scientific books bearing 
upon his own particular handicraft, but is also given to 
the study of the literature of the day, and is assiduous 
in pursuit of that vague something known as “ general 
information.” This notion may bea true one: we hope 
it is; but appearances are against it, if we are to judge 
by certain statistice to which we have lately had access, 
which refer to the kind of books most in favor with 
the workmen of Crewe. 

As some of our readers are perhaps aware, there 
exists, at that famous center of mechanical industry 
a large Mechanics’ Institute, supported by the London 
& North Western Railway, for the use of the work- 
men employed at the Crewe Locomotive Works. The 
members of this institution, as very seldom happens in 
the cases of similar institutes elsewhere, are nearly all 
bona file working men, and most of them are engine 
fitters and turners and constructors in the employ of 
the company. An inspection of the returns of issues 
from the institute library, supplemented by certain pri- 
vate information supplied to us, would seem to give re- 
liable indications of the literary pursuits and tastes of 
journeymen engineers — at least of those at Crewe. The 
first thing that strikes usin going over the statistics, 
and comparing them with the information in our pos- 
session, is the fact that the higher class of general 
scientific works is hardly ever read at all. Such works 
as Roscoe's Spectrum Analysis, Tyndall's Sound, Lyell’s 
Antiquity of Man, are very, very seldom t:ken from the 
library shelves, and when they are taken out, as we are 
informed, they are brought back in a day or two with 
loud complaints that they are dry reading. We observe 
that Lyell’s Antiquity of Man has been issued twice in 
two years; Grove’s Correlation of the Physical Forces 
once in twelve months; and Ganot’s Physics, three 
times ina yearanda half. Even books directly useful 
toa mechanical engineer in his own trade are not 
made use of by the workmen proper. When they are bor- 
rowed it is almost always, strange to say, either by 
foremen or apprentices. Thus, in the year 1870, 
Bourne’s Uatechism of the Steam Hngine was issued 

_ thirty-nine times ; but in only seven instances out of 
the thirty-nine was it borrowed by persons over 
twenty-one years of age. Nasmyth’s Hlements of 
Mechiniam was borrowed three times during the same 
year, and not once by an adult member. Nystrom’s 
Mechanics was asked for once ; Rankine’s Applicd Me- 
chanics, twice; Goodeve’s Mechanism, three times, in 
all cases by apprentices. On the other hand, Lady 
Audley's Secret was borrowed 49 times; Hast Lynn, 44 
times, andthe Woman in White, 61 times. In each case 
two-thirds of the issues were to grown men, the re- 
maining third to women ; and the younger generation 
of novel-readers appear to delight in such mental pabu- 
lum as the Tiger Hunter, White Scalper, Bruin, and the 
like. High-class standard novels fare no better than 
standard scientific works, as the following returns for 
1870 show: Romola issued twice; Adam Bede, four 
times ; Scarlet Letter, three times; Leila, twice. The 
Rey. Charles Kingsley may be surprised to hear that 
Hypatia has only been wanted once, and The Water 
Babies not once. Perhaps, however, it will console 
him to learn that the once-famous Caleb Wiiliams of the 
philosophic Godwin has not beeu issued for more than 
three years. In point of fact, from what we can gather, 
and judging at least from Crewe, the ordinary mechani- 
cal engineer of the present generation dislikes scientific 
books, and those who read them, He is quite content 
to go on as his father did, and to do his work by the 
rule of thumb, not knowing or caring why he does it ; 
and viewing with suspicion and dislike those who 
would persuade him to acquire some knowledge of the 
science of his craft—a knowledge which is possessed 
by the majority of his brethren in Germany and 
France. 

It is satisfactory to know that the coming generation 

of working engineers promises to be a far more highly 
educated class than their predecessors. The statistics 
before us show that the scientific and engineering 
works borrowed from the Crewe institution are in the 
large majority of instances taken out by youths under 
twenty, and that nearly all the members under twenty 
are apprentices in the locomotive works. This would 
seem to show that if the movement in favor of techni- 
cal education cannot reach, or much affect, the adult 
journeyman, it nevertheless has good materials to work 
upon in the case of the journeyman-to-be. 
_ In looking over these statistics the question suggests 
itself, “ Does not the indifference of the artizan to 
standard scientific books arise from his ignorance con- 
cerning them?” for we find that any book of which 
the Crewe workmen come to know something, immedi- 
ately becomes popular amongst them. Of course the 
mere title of a book appearing in a catalogue conveys 
to the uninstructed man no notion of its use or value. 
But let him come to know something about it, or about 
the subject to which it relates, and he will get the book 
if he can, and read it. When he learns something 
of the theory and science of his profession, then he 
will begin to read the books which have been written 
upon it. This is why the apprentice reads the books 
on technical subjects, and the middle-aged journey- 
man does not. In the large and flourishing classes of 
the Mechanics’ Institute the apprentice acquires some 
knowledge of the theory of his craft, while the 
journeyman, as a rule, is destitute of such scientific 
knowledge. 

The fact that the Crewe workmen will not read books 

about which they know nothing, may also account for 





the erratic nature of their historical and biographical 
studies. They have all heard of Wellington and Nel- 
son, therefore the Life of Wellington is borrowed on an 
average about once a fortnight, and the Life of Nelson 
about once a week ; the naval hero being about twice as 
popular as his military compeer. Marlborough, having 
passed from memory to tradition, his memoirs are 
asked for about once in twelve months. How much 
the journeyman engineer cares concerning literary 
celebrities may be gathered from the fact that Lock- 
hart’s Life of Scott is issued on an average once in nine 
months ; Forster’s Life of Goldsmith, once in two years ; 
Boswell’s Johnson, once in twelve months ; and Carlyle’s 
Lives o Schiller and Stirling, once in five years. In his- 
tory, Dr. Russel’s Letters from the Crimea have, in the 
last few years, been issued about five times as often as 
Kinglake’s stirring account of the same events. Grote’s 
and Thirlwall’s sistories of Greece are both in the 
library, but no volume of either has been issued for the 
last five years. An account of the Sie,e of Lucknow, 
by an obscure author, is shown to have been borrowed 
twenty-seven times in the year 1870, while during the 
same period the first volume of Carlyle’s “ Wrench R.- 
volution” was only borrowed twice, and the second 
volume not at all. It is evident throughout that the 
best books are in the least demand. What can we say 
to such returns as the following, respecting the com- 
parative popularity of the different historians of our 
own country. In 1870, Macaulay was issued 29 times ; 
Hume and Smollett, first volume, 3 times, second 
volume, once,the remaining volumes not at all ; Hallam, 
first volume, once, the remaining volumes not at all; 
Thierry’s Norman Conquest, once; A’Becket’s Comic 
History of Englund, 15 times, and Guizot’s Hnglish Com- 
monwealth not at all, 

We notice as a set-off against the brilliant but inac- 
curate Macaulay’s popularity as an historian, that his 
“ Hssays” were only asked for once during the year. 

Not the least noticeable thing in connection with 
these figures is the apparent impossibility of getting 
through more than one or two volumes of a long his 
torical work. In works consisting of more than two 
volumes, the reader seems generally to come to a stand 
still at the end of the first or second. Even the fascin- 
ating Macaulay cannot induce more than about half 
his readers to keep him company to the end of his 
work, while in the case of the longer and ‘“ heavier” 
histories it is rare indeed for a Crewe reader to get as 
far as the third volume. Taking the year 1870 again, 
we find that the first volume of Thiers’ Consul ite and the 
Kmpire was issued twice, the second once, and the re- 
maining volumes not at all,and the same results are 
shown in the case of Bancroft’s United States, Ranke’s 
Lives of the Popes, and other works. In the year 1869 
the first volume of Allison's Huwrope appears as having 
gone out twice, and the remaining 19 volumes once each; 
some monster of perseverance—who ought to have: 
statue at once, ¢.¢., if he survived the effort—having 
actually toiled right through this dreariest of mortal 
writings. 

Turning to the statistics relating to the issue of 
books in the department classed as “ general litera- 
ture,” we notice that what may be called the literature of 
“ getting on” is comparatively very popular amongst 
the Crewe workmen. We refer to such books as Smile’s 
Self-Help, Men who have Itisen, and works of a similar 
aim, Self-L/elp appears to have been issued thirty-four 
times last year; Better Days for Working People, fifteen 
times. Naturally as a man tries to get on he seeks at 
the same time to fit himself for the better society in 
which he hopes to mix, therefore we are not surprised 
to see that such books as //ubits of Good Society, Art of 
Conversation, etc., are fully as popular as those of the 
Sedf-Help kind. It may seem strange that a journeyman 
engineer should prefer to study the Habits of Good So- 
ciety to making himself master of such a book as Bur- 
chett’s Practical Geometry, yet it is a fact, nevertheless, 
that the former was borrowed in 1870 nine times as 
often as the latter. We are less surprised to find that 
the Crewe readers do not care about essays. John 
Foster has not been taken from the library for upwards 
of three years; a volume of Carlyle’s Miscellaneous 
Hssays is asked for on an average about once in nine 
months ; and Emerson’s Hssuys have not been issued 
since 1868. Even the gentle cooings of A. K. H. B. are 
not responded to as heartily as one might expect, for 
Recreations of a Country Person was borrowed but twice 
in 1870 ; but even that was twice as often as the ‘ Re- 
creations” of the rollicking Christopher North. Such 
is literary fame ! 

As might be anticipated, there is no demand in Crewe 
for theology. Butler’s Analogy of Religion (the Grammar 
of Religion) has been issued once in five years ; Paley’s 
Natural Theology, once in two years; Robert Hall’s 
Sermons, once in eighteen months ; Paley’s Hoidences of 
Christianity, once in twelve months, and the less known 
biblical and theological works in something like the 
same proportion. 

The statistics referring to the newspapers and _peri- 
odicals most in demand in the reading room furnish in- 
dications as to the literary tastes of the Crewe readers, 
somewhat similar to those furnished by the library. 
The really high-class papers are not the most in demand. 
If you visit the room at night you may wait an hour 
for your turn of the Daily Tilegraph, but the chances 
are that you will find the Pull Mall Gazette at liberty 
whenever you want it. Where one man reads Maemil- 
Cin’s Magazine twenty reads the Fumily Ilerald. For 
the sake of experiment the librarian has occasionally 
left the leaves of Frazer or Blackwood uncut, and the 
readers have never found out the fact. He has tried 
the same experiment with the CornAill and others, and 
shortly after he has found the leaves cut of that por- 
tion only containing the installments of the serial 
stories. A fitting corollary to this may be found in the 
fact that Bell’s lafe has at least as many readers as the 
Saturday Review and Spectator put together. 

After all, the literary tastes of the journeymen engi- 
neer are pretty nearly the same as those of other work- 
men. In the matter of sobriety, thrift and general 





propriety of bearing, he is probably superior to the 
artizan of any other department of labor. In respect 
of mental culture and literary knowledge, he has noth- 
ing to boast of over his fellows. When he does read, 
it is for amusement rathcr than for information, and 
he has an insuperable objection to anything dry. Never 
having been disciplined to systematic study, it is im- 
possible for him to sit down and laboriously puzzle 
through a chapter of a learned treatise, the practical 
bearings of which on his own work he cannot see. 
When the blessing of a sound, practical education shall 
have been brought within the reach of everyone, and 
when no man shall be able to call himself a skilled 
workman until he shall have gone througli a systematic 
eourse of thorough technical instruction, then a very 
different tale may have to be told of the literary taste 
of our journeymen engineers. 

We are led into a wide field of speculation as to what 
curious revelations might result from a peep into the 
arcana of Mudie, Bull, and other librarians, in relation 
to the literary habits, tastes, and culture of the upper 
and middle classes. Would the comparison result en- 
tirely in their favor ? Recent-comments on similar re- 
turns as to the British Museum Library, which have 
appeared in the daily press, would indicate that it is 
not only the journeyman engineer who reads for “amuse- 
ment rather than for information,” to whom the study 
of the habits of ‘* Good Society,” and the “ Art of Con- 
versation” would be beneficial ; who forsakes Guizot, 
Thiers and Hallam, for Macaulay, and who certainly 
does not enter Alison at the beginning and issue trium- 
phant at the end—like the artificer whom we hope we 
have immortalized as one of our “ Famous Mechanics 
Unknown to Fame.” Are there not males of the ‘‘ Up- 
per Ten” to whom Tattersall’s is more than the Royal 
Institution, the Bibury Club than the British Associa- 
tion, and Lell’s Life than the Spectator plus the Satuiday 
Review.— Mechanics’ Magazine. 








The Effect of Curves on Resistance and Cost of 
Moving Trains. 


The resistance offered by curves to the motion of a 
railway train depends upon the length of the radius, 
the gauge of the road, the elevation of the outer rail, 
the form of the rolling surface of the wheels, the ar- 
rangement of the mechanism of the cars and engine, 
and upon the speed and length of the train. To obtain 
some guide for comparing lines with different systems 
of curves, or to be able to equate for curvature, we re- 
quire to knowas near as may be the general effect of 
curves upon the resistance to motion. The facts ob- 
served are quite discordant, owing to the great variety 
in the conditions under which experiments have been 
made. 

In equating for grades we find first the ascent con- 
suming an amount of power sufficient to haul a train 
one mile upon a level, or the grade of double resistance. 
So, too, in equating for curves we require the amount 
of curvature necessary to consume an amount of power 
suflicient to haul atrain one mile upon a straight line. 
It is generally assumed that the resistance from cur- 
vature is inversely as the radius; that is, that we meet 
with the same resistance from curvature in running one 
mile of 2° curve that we do in running two miles of 1° 
curve. The number of degrees of curvature is the 
same in both cases. The total resistance depends upon 
the whole number of degrees traversed, and is inde- 
pendent of the radius or the length of the curve. This, 
however, is the mere theoretical aspect of the question. 
As a matter of practice, we are much more concerned 
with the momentary resistance than with the total re- 
sistance. We may distribute 1,000° of curvature in 
such a manner over 100 miles of road that it shall be 
practically inappreciable; while if the same total 
amount of deflection was put into a number of sharp 
reversed curves, they might affect the capacity of the 
road to a very material extent. In equating for curva- 
ture, therefore, as in the case of grades, any rule for 
proceeding must be employed under the guidance of 
experience and common sense. 

The average of numerous experiments would seem to 
show that the resistance upon a 10° curve, or a curve 
of 574 feet radius, at a speed of 20 miles an hour, is 
double that upon a straight line. In traversing, there- 
fore, a 10° curve a mile long we should consume an 
amount of power sufficient to haul a train two miles on 
a straight line. The length of a whole circle of 10° 
curve is 574 x 2 x 8.1416, or 3,606 feet ; and this contains 
360°. The proportionate number of degrees in a mile, 
or 5,280 feet, is 527, which is thus the number of degrees, 
whatever the radius, consuming an amount of power 
which would haul a train one mile on a straight and 
level road at 20 miles an hour ; and this is, therefore, the 
2quating number for curvature, just as 24 feet is the 
equating number for the comparison of grades at the 
same speed. But, asin the case of grades, a double 
expenditure of power does not involve a double cost of 
transportation. We, however, increase the cost of op- 
eration more in doubling the resistance by curvature 
than we do in doubling it by grades; since the effect 
of curvature upon the wear and tear of engines, cars, 
and track, is greater than that of grades. Taking the 
operation of the 1,500 miles of railway in Massachu- 
setts as a basis, and adding for a double expenditure of 
power required by curves 25 per cent. to the cost of re- 
pairs of the roadway, engines and cars, and 100 per 
cent. to the cost of fuel, we shall increase the whole 
expense of operating and maintaining the roads by 
about 25 per cent. If, therefore, a mile of road con- 
taining 527 degrees of curvature demands the exertion 
of double the power required upon an equal length of 
straight line, and if the exertion of a double power in- 
volves 25 per cent. more expense, the number of de- 
grees consuming an amount of money sufficient to 
operate and maintain one mile of road will be four 
times 527, or 2,108°; which is thus the equating number 
for curvature at a speed of 20 miles an hour. This, 
number, however, being based upon a double resistance, 
will vary according to the actual resistance upon & 
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NARROW-GAUGE ({3-ft.|}) PASSENGER LOCOMOTIVE, 


Built by the Baldwin Locomotive Works for the Denver & Rio Grande Railway. 


DIMENSIONS. 
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straight line; and thus according to the speed, as 
shown in the following table, in which column 3 gives 
the radius of the curve upon which the resistance is 
double that upon a straight line; column 4, the corres- 
ponding number of degrees of deflection ina mile ; and 
column 5, the equating number in degrees. 





| | 
Speed in Resistance in| Rad. o curve| Correspond-| Hquating No. 


miles per \lbs. per ton.) of double No, deg.| in degrees. 











hour resistance, per mile. 
15 | 9.3 636 476 1,994 
20 | 10.3 574 527 2,108 
6 | 11.6 | 510 593 2,372 
30 13.3 44 681 2,724 
40 | 173 842 884 8,536 
50 | 22.6 261 | 1,159 4,636 


The radii in column 8 are made inversely to the resist- 
ance in column 2, and the number of degrees in col- 
umn 4 are found by the proportion—Length of cir- 
cle (col. 2): one mile : é No. column 4. The 
final numbers are four times those in column 4. Thus, 
if we have two lines, one 100 miles long, with 4,216 de- 
grees of curvature, and the other 98 miles long with 
8,482 degrees of curvature, the distance would be: 





4,216 

100 + ——= 102 
2,108 
8,482 

98 + = 102 
2,108 


If we assume the cost of operation to be as the equa- 
ted length, we may compare different routes by adding 
in each case the cost of construction to the operating 
expense of the equated length capitalized. 

In arranging the grades upon any route, we may 
often so oppose the lightest ascent to the heaviest 
traffic that the resistance shall be the same in both di- 
rections ; but a curve does not admit of being adjusted 
to a traffic preponderating in one direction, since the 
assistance is the same in which ever way we traverse 
it. We may in some cases combine the sharper curves 
with the easier grades, and the larger curves with the 
steeper grades, so as to establish a somewhat uniform 
maximum or ruling resistance upon the road ; but gen- 
erally the same natural features that demand steep 
grades require at the same place sharp curves. 

If we would make the resistance upon any system of 
grades and curves uniform, where a curve occurs upon 
a grade we should flatten the latter to an amount sufli- 
cient to compensate for the resistance caused by the 
curve. We have assumed a 10° curve to cause a resist- 
ance equal to that caused by a grade of 24 feet per 
mile; in which case 2.4 feet per mile per degree of 
curvature would be the flattening upon the grade that 
the resistance may be uniform. The following table 
shows the amount of flattening required upon grades 
for curves of different radii, the speed being 20 miles 
an hour, # being the radius of the curve in feet, and 
the flattening of the grade in feet per mile : 
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At differeat speeds, the numbers would of course vary, 
as the resistance depends upon the velocity : thus the 
following cannot be adapted to all classes of trains 
upon a road, but it should be made as nearly as_possi- 
ble to suit the average requirement. Upon the Penn- 
sylvania Railroad the grade was reduced at the rate of 
144 feet per mile per degree of curvature, or 9 feet for 
a6 curve. Upon Mr. Ellet’s Mountain Top Track in 
Virginia it was found that with a six-wheeled connect- 
ed-tank engine, weighing 50,000 pounds, a difference of 
58 feet per mile between the grade adopted on a 
straight line and that used on curves of 300 feet radius 
was not sufficient to compensate for the increased re- 
sistance due to curvature. The result, however, with 
an engine better adapted to curvature, would be differ- 
ent. ‘The immense 40-ton eight-wheeled connected en- 
gines upon the Lehigh Valley road, with the Bissell 
truck, traverse sharp curves with great ease. Upon 
the Central Pacific Railroad the grades have been re- 
duced from 2 to 244 feet per mile per degree of curva- 
ture on curves of from 2° to 9° of deflection. On the 
Baltimore & Ohio Railroad the 116-feet grade was re- 
duced to 110 feet upon curves of 600 feet radius, and is 
increased to 121 feet upon curves of 1,000 feet radius. 
From what has been said it may be seen how import- 
ant itis to guard against the introduction of grades 
and curves without carefully considering their cost. 
When the Pennsylvania road was built, a mile of dis- 
tance saved was reckoned worth $538,000 ; or $10 a foot. 
If a road costs $40,000 a mile, and the cost of mainten- 
ance and operation is $10,000 a mile, we might pay 
$206,666 to shorten the line one mile; or according to 
rt. Haupt’s method, if the expenses which increase 
with the length of the road amount toa dollar per 
train mile, with 10,000 trains per annum we should 
have a capital of $166,666 ; with 20,000 trains a year, a 
capital employed of $333,333; and so on, showing a 
very rapid increase in the amount to be spent in 
shortening a line as the amount of work to be done in- 
creases. In estimating the amount to be spent in re- 
ducing grades or curves we are of course to regard the 
effect of these elements upon the cost of operation in 
the same manner as above stated in the case of simple 
distance ; but the interest upon the cost of onstruction, 
which applies to distance, does not apply to grades or 
curves. Thus while 162 feet of ascent or 2,108 degrees 
of curvature might be regarded as equivalent to a mile 
of distance in the matter of operation, they are less ob- 
Jectionable by the amount of interest upon the cost of 
building a mile of road. 
It may not, though, be advisable, in most cases cer- 
tainly is not advisable, to make so great an outlay at 





the commencement of construction as the above figures 
would indicate. After a road has been brought into 
good condition, when the traffic has become well estab- 
lished and attention is given to obtaining the greatest 
economy of operation, the minor faults of location 
which with a new and rough road and an undeveloped 
business were not appreciated, make themselves felt, 
and thus point out the way for bringing the line into a 
state of greater efliciency.— American R vilway Limes. 








Narrow-gauge (3 feet) Passenger Locomotive, by 
the Baldwin Locomotive Works, for the 
Denver & Rio Grande Railway. 





This locomotive, with two others for freight service, 
has just been completed at the Baldwin Locomotive 
Works, and by the time this meets the public eye will 
undoubtedly be at work on the pioneer narrow-gauge 
line in the United States. As this machine is entitled 
to the designation of the first narrow-gauge passenger 
locomotive built or cperated in this country, a brief 
description of it will be of interest both to the railroad 
and general public. 

Its dimensions are as follows: 


SN nncsscneepeneedsennes, neeeetsebuenerseenad 9 inches diameter, 
EE EIEN sa sn cankasevoncessshenesenshcs enenneseeent 16 inches, 
Diameter of driving wheels............cccccsceccscecsscces . sw 

ad PF PORT WRC a oo 0000 orcnseccccsoss sopeiccoces =. * 


Distance between center of pony wheels and center 

of front drivers secerececcescce O feet 8% Inches. 
Distance between driving-wheel centers.............. 6 feet 3 inches. 
Total wheel-base of engine . ...............66- 11 feet 11% inches. 
Rigid wheel-base (distance between driving-wheel 


Sa cnecresccsccceesconccosceveccscccecenceesee’ 6 feet 8 inches. 
TE Oe Wiis +s. -cnncnbdacnnseces ao Jncesedeag’ 600 gallons, 
RSE ir UIT UIONOD 655 oSi.ccecsdapdroccociacdeddece 24 inches. 
Distance between centers of tender wheels..................++ 6 feet. 
Total wheel-base of engine and tender... ........ 26 feet 54% inches. 
Length of engine and tender over all................ 35 feet 4 inches. 
on, obese ee eer are 5,500 pounds, 
Weight of engine in working order.................. 25,30) 

nas ™ ee i I ea RNS: 20500 

” * ** on each pair of drivers............ 10,250 =“ 

ad “ o4 OR GS TI 0.00 sccccvsccvecsécte 4,800 “ 
Height of smoke stack above rail................... 9 feet 9 inches. 


Height of cab from foot-board to center of ceiling...6 feet 3 inches. 

Tt will be sven that the rigid wheel-base is given as 
6 feet 3 inches, the distance between centers of driving 
wheels. This is due to the fact that the leading or 
pony wheels are fitted with a swing bolster ahd radius 
bar, allowing them to move laterally under the engine 
in passing curves. These wheels are also equalized 
with the front pair of drivers. By this arrangement, 
while the pony truck assists in guiding the engine on 
a curve and so relieves the front pair of drivers from 
the excessive wear of tires which would otherwise re- 
sult, the rigid wheel-base is reduced so that the engine 
will pass curves of very short radii without difficulty. 
It is, in fact, only about two-thirds that of the four- 
wheeled cars designed and built for the same road. 

As much interest attaches to the subject of the speed 
practicable on narrow-gauge roads, we may remark 
that the proportions of this machine are such that it 
develops the same total travel of piston in going one 
mile as does a locomotive having 24 inches stroke of 
piston and driving-wheels 5 feet in diameter. It is 
therefore apparent that equal, or nearly equal, speeds 
are possible with this engine as with the engine of the 
usual pattern on the full gauge, 7. ¢., 24 inches stroke 
and 5 feet drivers. 

The plan of this engine gives somewhat more than 
four-fifths of the whole weight on the drivers, so utiliz- 
ing it for adhesion. Its tractive power on a good rail, 
exclusive of the resistance of curves, is as follows : 

. 512 gross tons. 
—3 s 

From these figures should be deducted 17 gross tons, 
the weight of the engine and tender in working order, 
to get the total weight of cars and lading which can be 
drawn on a level or on the grades named. 

The freight locomotives built for the same road have 
three pairs of drivers and a swing-bolster pony truck. 
Their cylinders are 11 inches diameter and 16 inches 
stroke; drivers, 36 inches. The total weight of engine 
in working order is 33,500 pounds, of which about 
29,000 pounds are on the drivers. Being distributed to 
three pairs of wheels, the weight on each pair of 
drivers is a little less than 10,000 pounds, nearly the 
same result as with the passenger engine. 

We hope to give a full description of the freight loco- 
motive also at an early day. 











—The Commissioner of Patents is engaged in thor- 
oughly revising the rules of practice before the Patent 
Office and a few important changes will be made. 
Among these may be enumerated a change inthe rule 
heretofore governing the oath required of inventors 
on filing a claim fora patent, to the effect that they 
were the original inventors of the invention offered 
for a patent, and upon the office granting a patent al- 
lowing attorneys to modify the claim according to 
the testimony of the patent examiners. It is now pro! 
posed that every applicant shall, upon the granting of 
the patant, be required to take an oath in support of 
the claim as allowed, and not as originally advanced. 
This will, in case of litigation, confine parties strictly 
to what they are entitled to claim, and not allow them 
to prosecute on the broad claim as filed in making the 
application. The oath as now required will be exacted, 





but supplemented in accord with the claim allowed. 


General Mailroad Mlews. 


ELECTIONS AND APPOINTMENTS. 

—William Lorenz, late Chief Engineer of the Lebanon 
Valley Railroad, has been appointed Chief Engineer of 
the Philadelphia & Reading Railroad in place of 
Charles E. Byers, deceased. 

—The directors of the Grand Rapids & Indiana 
Railroad, at a meeting held at Fort Wayne August 1, 
elected Wm. A. Howard, of Grand Rapids, President, 
and Wm. R. Shelby, Secretary and Treasurer of the 
company, the offices to be located at Grand Rapids, 
Mich. They decided on locating the shops of the com- 
vany at Big Rapids, 55 miles north of Grand Rapids. 
Vm. A. Howard, the new President, succeeds Joseph 
K. Edgerton, of Fort Wayne. He was formerly mem- 
ber of Congress from the Detroit district, and last win- 
ter a prominent candidate before the Legislature of 
Michigan for United States Senator, and has been for 
two or three years past Land Commissioner of the 
Grand Rapids & Sollene Company. The new Secre- 
tary and Treasurer succeeds John M Godown, of Fort 
Wayne. 

—O. H. Beach, of Mansfield, O., has been appointed 
Superintendent of Telegraph of the Pittsburgh, Cin- 
cinnati & St. Louis Railway, as well as of the Pitts- 
burgh, Fort Wayne & Chicago Railway. He has thus 
the management of all thelines operated by the “ Penn- 
sylvania Company "—more than 2,000 miles, with 205 
offices. 

—It is reported that W. D. Griswold, Superintendent 
of the Ohio & Mississippi Railroad, has been tendered 
the management of the Toledo, Wabash & Western 
Railway. 


—Col. E. B. Beaumont, of Memphis, former Chief of 
Police of that city, hus been appointed General Agent 
of the Memphis & Kansas City Railroad Company. 


—At a meeting of the stockholders of the Michigan 
Midland Railroad Company, held at St. Clair, Michigan, 
July 25, the following named persons were elected di- 
rectors: John E. Kitton, John L. Agens, Diodorus 
Sheldon, Henry Whiting, Robert H. Jenks, Michael 
Ayer, Wm. A. Thomson and Nelson G. Isbell. At a 
meeting of the directors subsec uently held, John E. 
Kitton was elected President ; Geo. F. Collins, Secre- 
tary; Robert H. Jenks, Treasurer, and John C, DeCosta, 
Chief Engineer. 

—At the adjourned session of the annual stockhold - 
ers’ meeting of the Burlington & Missouri River Rail- 
road Company, last week, the following Board of Di- 
rectors was elected, being the same as last year, with 
the exception of Mr. C. E. Perkins, who was elected in 
place of Mr. E. D. Rand, of Burlington, Iowa: Na- 
thaniel Thayer, J. M. Forbes, J. W. Brooks, R. 8. Wat- 
son, Alpheus Hardy, John A. Burnham, Boston ; Eras- 
tus Corning, Albany; James F. Joy, Detroit; C. E. 
Perkins, Burlington, Iowa. 


—The following directors have been chosen for the 
newly organized Indianapolis & Northwestern Railroad 
Company, which succeeds the Indianapolis, Delphi & 
Chicago Railroad Company: Dr. Harvey Kerr, G. A. 
Kirkpatrick, 8. Sheets, J. W. Blake, C. A. Elliott, J. 
Harper. The following are the officers: President, 
J. W. Blake; Secretary, C. A. Elliott; J. K. Kappes, 
Treasurer ; with Colonel Harper, Dr. Kerr, and J. H. 
Kappes as an Executive Committee. 

—The directors of the New York, West Shore & 
Chicago Railroad | have chosen J. M. Cour- 
tenay, President ; W. M. Richards, Treasurer; L. M. 
Guthrie, Secretary, and Charles B. Stuart, Engineer in 
Chief. 

—Mr. C. M. Wicker was, on the 1st of August, ap- 
pointed Assistant General Freight Agent of the Chicago 
& Northwestern Railway Company. Mr, Wicker lately 
resigned a similar position with the North Missouri 
Company. 

—Mr. 8. M. Seymour, late Chief Engineer of the 
Chicago & Southwestern Railway, has been appointed 
Chief Engineer of the Chicago & Northwestern Rail- 
way. 





PERSONAL. 

—Gen. J. T. = of Louisville, Ky., President of 
the Evansville, Henderson & Nashville Railroad Com- 
pany, died suddenly of apoplexy on the 28th inst. 

—J. D. Layng,Assistant General Manager of the Pitts- 
burg, Cincinnati & St. Louis Railway, has removed his 
office from Columbus to Pittsburgh. 

—J. T. Thompson, formerly Superintendent of the 
Indianapolis, Peru & Chicago Railroad, died at his resi- 
dence in Peru, Ind., on the 1st inst. 

—Mr. James Charlton, now General Ticket and Pas- 
senger Agent of the Chicago & Alton Railroad, was 
lately presented with a fine Howard watch by his late 
associates of the North Missouri Railroad, during a re- 
cent visit to St. Louis. 

—Captain Fred. P. Hill, the oldest conductor on the 
New Jersey Central Railroad, has been retired on a life 
pension of $80 per month. Before railroads were built 
he was a stage driver, and was father to the engineer, 
George Hill, killed at the recent Newark accident. 


CHICAGO RAILROAD NEWS. 


Michigan Central, 

The Atlantic express, leaving Chicago at 5:15 p. m., 
now runs over the Michigan Air Line between Niles 
and Jackson, by which the distance is twelve miles less 
than by the old road. 


Chicago & Northwestern. 

Two new offices have been created during the week, 
and appointments made to fillthem. While Mr. Dun 
lap was General Manager of the company he per 
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formed also the duties of Chief Exgineer. A separate 
office has now been created, and Mr. 8. M. Seymour— 
lately Engineer of the Chicago & Southwestern road, 
and some time since connected with the Erie Railway 
—has been appointed to it. 

Mr. OC. M. Wicker, lately Assistant General Freight 
Agent of the North Missouri Company, has been ap- 
pointed to the same oflice in this company. 


Chicago & Alton, —_ 

The Missouri line of this company, from Louisiana 
to Mexico, is now completed, and one mixed train 
passes each way daily. 

The earnings during the past month—July—show 
the piel increase of about 28 per cent. ; $535,- 
842.73, against $418,709.23 during the same period last 
year. 


OLD AND NEW ROADS. 
Shenandoah Valley. 
Work was commenced some time ago on this road 
(the Pennsylvania’s Shenandoah project), and it was 
promised that the line should be prosecuted to comple- 


tion at an early day; but it seems that the work of 
grading was suspended early this month. 


Chicago & Michigan Lake Shore, 

This company has agreed to extend its line north 
from the present terminus at Whitehall to Pentwater, 
about 20 miles, if loca) subscriptions to the amount of 
$50,000 are made in aid, and a company under the 
title of the “ Montague, Pentwater & Manistee Rail- 
road Company” has been organized to prosecute the 
extension. 


Lafayette, Bloomington & Mississippi, 

The Bloomington Pantagraph reports that a “ con- 
tract has been entered into with the Toledo, Wabash & 
Western Company to build the Lafayette, Bloomington 
& Mississippi road by the 1st of January next from 
Bloomington to Paxton, and by the July following to 
the State line,” 


New York, West Shore & Chicago, 

The report of the Chief Engineer of this company 
recommends the following route : There are three gen- 
eral divisions—Eastern, Middle, and Western. The 
Eastern extends from Jersey City to Catskill, 110 
miles. It lies immediately on the west shore of the 
Hudson, and has an ascent of an average of four feet 
per mile. 

The Middle Division, from Catskill to Syracuse, is 
163 miles in length. At the former place the river 
bears to the eastward, while the route of the railway con- 
tinues in almost a direct line to the Mohawk at Sche- 
nectady. Thence the route lies along the south side of 
the Valley of the Mohawk and of the Erie Canal to 
Utica, and from this place it continues nearly a direct 
westerly course to Syracuse. The maximum ascending 
grade, eastward, in the direction of the greatest traffic, 
will not exceed 20 feet per mile on any portion of the 
route. From Schenectady to Utica the ascent of 198 
feet can be accomplished with grades that will not ex- 
ceed at any place 20 feet per mile. 

From Utica to the western end of this division ofthe 
proposed road the character of the grades and work 
will be generally light. On the south side of the Mo- 
hawk there are a less number of streams to be bridged 
than on the north side. The most important is the 
Schoharie Creek The Western Division extends from 
Syracuse to the International Bridge, at Buffalo, 147 
miles, From Syracuse the line continues almost direct 
to Buffalo, the Erie Canal diverging considerably 
northward at Rochester, 

The new railroad claims to control a frontage of 
12 miles along the bulkhead line of New York Har- 
bor. 

The estimates contemplate a double-track railroad of 
4 feet 814 inch gauge. ost of the Eastern Division, 
$7,055,000 ; Middle Division, $10,106,000 ; Western Di- 
vision, $8,452,500 Total, $26,218,500. The length of 
the proposed road is 420 miles. 

The directors have decided to offer the company’s 
bonds in the European markets. 


Union Pacific. 


_ This remem | has made the following statement of 
its earnings and expenses for the month of June and 
for the first half of 1871: 





June, 1871, Tune, 1870. 

|) NS Prey T) errere 174 84 $746,540 01 
BEDORRGN 600 ccdacecdiebddiacnaths 122 419,151 81 
Net earnings. ....:...ccccsses $449,051 4 $327,388 20 
Jan, 1 to June 89,1371, Jan, 1 to June 80,1870, 

DE. vn vc vucacoewasiobeiel «+ $8,410,284 $3,797,916 00 
MOND ki sicc.tccaxacaoamnee 686, 2,739,837 69 
Net earnings.............3. $1,728,897 25 $1,058,078 40 


Thus, with a decrease of 104 per cent. in receipts, 
the company shows an increase of no less than 63 per 
cent. in net earnings, caused, of course, by the very 
large reduction of $1,052,150.86, or 884¢ per cent. in ex- 
pense, 

Cape Cod Railroad, 


At the annual meeting of the stockholders of this 
company in Sandwich, on the 19th ult., the old Board 
of Directors was re-elected. The receipts for the year 
ending May 81, 1871, were $294,466.16, and the expenses 
$206,198.25, yen, ps net income $88,267.91. Of this 
latter sum, $63,857.50 were paid in dividends ; $13,528.- 
75 for State and United States taxes ; $13,066.98 for in- 
terest ; and $13,309.73 was carried to reserve fund ac- 
count. The dividends for the year, including taxes paid 
by the company, are equivalent to 934 per cent. of the 
capital stock. A statement of the net earnings of the 
road for the last ten years shows that these are equal to 
an average annual dividend of 11 per cent. on the pres- 
ent capital stock, which is $784,620. 


Cincinnati & St. Louis. 


Trains commenced running between these two cities 
on the 23d inst. by way of the Cincinnati, Hamilton & 


Dayton road from Cincinnati to Richmond, and thence 
by the Pan Handle and the Vandalia roads. The dis- 
tance is 376 miles—3% miles further than by the Ohio 
& Mississippi road. These trains daily leave Cincin- 
nati, at 7 a.m.,2 p. m. and 9:45p m., reaching St. 
Louis at 10:50 p. m., 5:40 a. m. and 1 p. m. 


Indianapolis & Northwestern. 

Under this name the old Indianapolis, Delphi & Chi- 
cago Company has been revived, with the design of con- 
structing a narrow-gauge railroad from Indianapolis & 
Chicago. 

Framingham & Lowell, 

This new Massachusetts railroad, which is nearly 
completed, the Springfield Republican describes as fol- 
lows : 

“Tt is nearly 30 miles long, and makes a part of the 
line from Lowell to Providence, Newport, New Bed- 
ford, etc., by which the circuit through Boston or 
Worcester will be avoided. The saving in distance 
from Lowell to Providence by the new route, over the 
route through Boston, is about five miles, but the con- 
nections will be close, and there will be no break as 
now at Boston. The road from Framingham to Lowell 
passes through a prosperous farming and manufacturing 
district, running through both ee in Sudbury, 
through the fast-growing “ Factory Village,” or “ West- 
vale,” in Concord, and through the edges of Acton, 
Westford and Carlisle, and the middle of Chelmsford. 
It crosses the Fitchburg road not far from the great 
muster field in Concord, and will be crossed by the 
road from Lexington to Brookline, N. H., if that is 
built, somewhere in Carlisle, probably.” 


Massachusetts Central, 

The Springfield Republican says that this road “seems 
likely to have the needful money advanced, and to be 
built before the Hoosac Tunnel is opened for travel. 
The whole stock—$3,000,000—has been subscribed, 
Northampton taking ten per cent. of it, or $300,000 ; 
and as soon as 20 per cent. of this stock—$600,000—is 
paid in, the work of building will begin at the North 
ampton end, and the first portion to be completed is the 
eight miles between Northampt:n and Amherst. The 
road was originally to strike the Fitchburg road at 
the Stonybrook station, in the town of Weston, about 
13 miles from Boston, but the last Legislature granted 
a chartes from that point to Boston over a new route, 
which is very likely to be built within a few years. 
Sanguine persons expect that Mr. Munson, the con- 
tractor, will have the line open from Northampton to 
Stonybrook within a couple of years, and it is by no 
means impossivdle that he will. The idea of getting 
State aid for the road has been abandoned, which, of it- 
self, is a guarantee that it will be built two years sooner, 
and for half the cost, than would have been put upon it, 
if the State had invested its millions there. The Presi- 
dent of this road is James M. Stone, of Charlestown, 
and its most active agent in Western Massachusetts is 
Mr. Lewis J. Dudley, of Northampton.” 


Atlantic & Pacific. 

A party of engineers and excurtionists under charge 
of Chief Engineer Blinkendorf, of the Atlantic & Pa- 
cific Railroad, will soon start from St. Louis to examine 
and survey the engineering features of the route across 
the plains, which it is contemplated the road will take 
from its present terminus to the Pacific coast. Gen. 
Pope, commanding this department, will furnish the 
military escort to the party for protection against hos- 
tile Indians, Another party, under the command of 
Capt. J. R. Straugh, will start about the same time and 
survey the route to the Candian River, about 150 miles 
from the present terminus ot the road. 


Toledo & Loulsville. 

Efforts are being made to secure the early construc- 
tion of 68 miles of this proposed road from North Ver- 
non, the northern terminus of the Louisville Branch of 
the Ohio & Mississippi, northward to Newcastle, on the 
Fort Wayne, Muncie & Cincinnati road 83 miles south 
of Fort Wayne. The Fort Wayne, Jackson & Saginaw 
Company, it is reported, offers to construct, equip, lease 
and operate the road if $5,000 per mile is subscribed 
along the line. 


Macon & Western, 

The Supreme Court of Georgia has decided that the 
lease of this railroad (Macon to Atlanta) is legal, in a 
suit for an injunction, forbidding its lease to the Cen- 
tral, of Georgia. 


Selma, Marion & Memphis. 

General N. B. Forrest has concluded a contract with 
the Roane Iron Mills Company, of Chattanooga, for 
8,000 tons of iron for the road, which has been in ope- 
ration for some time from Selma, Ala., northwest jto 
Greensboro, and is to be completed this year, it is 
hoped, to Columbus, Miss, 


Milford, Hopkinton & Ashland, 

The contract for the grading of this line, from Mil- 
ford, Mass, nortward about eleven miles to Ashland, 
has been let to J. J. Powers, of Providence, R.I. It is 
to be worked with the Milford & Woonsocket Railroad, 
now in progress, forming with it a line about 22 miles 
long from Woonsocket northward to Ashland. The 
Providence & Worcester Company is to lease and ope- 
rate the line. 


Rockford Central, 

Messrs. T. 8S. Battey & Co., of Sterling, Ill., have 
taken the contract to grade the road from Rochelle to 
Rockford, 26 miles. Work was commenced, on the 
26th of July, about two miles from Rochelle, and it is 
—— to complete the contract by the 20th of Oc- 
tober. 


Burlington & Southwestern, 


Itis expected that trains will be running over this 
road between Burlington and Moulton, nearly 100 
miles, by the middle of September; but only about 55 








miles of this will be new road. The track of the Keo- 


kuk Branch of the Chicago, Burlington & Quincy will 
be used between Burlington and Fort Madison, and 
that of the North Missouri from Bloomfield westward 
to Moulton, 15 miles. 


Boston & Albany, 

This company is enlarging the foundation of its 
bridge over the Connecticut, so as to sustain a new 
iron bridge with two tracks and a footway between. 
The masonry is nearly completed. 

Louisville, Cincinnati & Lexington, 

The gauge of this road is to be changed on Sunday, 
August 13, from the Southern standard of 5 feet to 4 feet 
9 inches. The line is 108 miles long. This is in pursuance 
of an agreement with the city of Louisville, by which 
certain desirable privileges were obtained on condition 
of making the change, and thus compelling all transfers 
to be made in Louisville which otherwise would have 
been made in Cincinnati; the Louisville & Nashville 
Railroad, the only other road entering Louisville from the 
south side of the Ohio, has the 5-feet gauge, and its 
connections with other Southern lines are so close and 
so important that it will not be likely to make a change 
unless some of these connections change at the same 
time. 


Milwaukee & Northern, 

Propositions to subscribe aid for an extension of this 
road northward from its present terminus at Cedar- 
burg have been voted dowi in all the towns between 
Jedarburg and Plymouth, 35 miles, and Calumet 
County, which covers most of the route from Plymouth 
to the proposed terminus at Menasha, has voted against 
a similar subscription. 


Cairo & Fulton, 

The Little Rock (Gazette says there are about forty 
miles of iron now at Argenta for the Cairo & Fulton 
Railroad. Track-laying will be commenced in a few 
days. There is a section of 20 miles from Little Rock 
northeastward completed. Forty miles more will bring 
the road within 90 miles of the Missouri line, where it 
is to meet the St. Louis & Iron Mountain road. 


Fort Scott & Allen County. 

The directors of this company will meet at Humboldt, 
Kansas, on the 8th inst., to consider bids for ironing and 
equipping the road. It 1s said that steps will be taken 
at this meeting to effect a consolidation with the Fort 
Scott, Humboldt & Pacific Company, whose directors 
meet at the same place and time. The proposed road 
of the latter company would naturally form an exten 
sion of the former from Humboldt westward. 


Denver & Rio Grande. 

The first rail on this long narrow-gauge railroad was 
laid at Denver on the 28th ult. The rail weighs 30 
pounds to the yard. Two freight engines and one pas- 
senger engine (the latter illustrated in the Ra1Lroap 
GazETTE this week) have been received, and a number 
of cars. A considerable amount of iron is on hand, 
which it is intended to put down at the rate of about 
five miles per day, at which rate the part of the road 
from Denver to Colorado City, close to Pike’s Peak, 80 
miles, which it is intended to have in operation this 
year, will soon be completed. For this part of its 
course the new road will be hardly anywhere more 
than twenty miles from the Kansas Pacific. 


New Massachusetts Railroads, 

There must be at least 200 miles of railroad line 
either now building or about to be put under contract 
in Massachusetts, including the whole extent of the 
Massachusetts Central, and 50 miles more which will 
be begun within six months. And there are more than 
80 miles so nearly completed on the three lines of the 
Ware road, the Boston Barre & Gardner road, and the 
Framingham & Lowell road, that trains will be running 
over them all within six or eight months. Indeed, the 
Barre & Gardner road is already open from Worcester 
to Gardner, and the Framingham & Lowell road has 
its track nearly all laid, and will have trains running 
over it, probably, by the first of September, The Ware 
road is rapidly extending toward Winchendon, to con- 
nect with the Monadnock Railroad from Peterboro, and 
will probably be completed in the course of next win- 
ter; and it is by nomeans impossible that the point in 
dispute last spring, about extending the Barre & Gard- 
ner road to Winchendon, may be temporarily settled 
by allowing the trains from Worcester to run into Win- 
chendon over the track of the Ware road. * 

Taking all the new enterprises together, there are more 
miles of new railroad now in progress in this State 
than for many years past, and the effect of the new 
lines, when completed, will be to develop a considera- 
ble section of the State that has hitherto profited little 
by direct railroad communication. Several new rail- 
ruad centers, of the third and fourth class, will be 
formed by the lines that are building, and the tendency, 
already established, to build up the small cities and 
large towns of the interier faster than the metropolis, 
will be quickened by the movement in railroads now 

oing on. Worcester, Lowell, Taunton, Northampton, 
2almer, Winchendon, Concord, Framingham, etc., will 
benefit greatly by the new routes, and Springfield will 
lose nothing thereby, nor by the opening of the Hoosac 
eo ngge whenever that takes place.—ASpringfield Repub- 
wan, 


Knox & Lincoln, 

This costly sea, coast railroad, crossing many wide 
and deep streams, is completed from Bath, Me., north- 
east to Damariscotta, about 25 miles, leaving about 20 
miles to be completed to finish the road to the proposed 
eastern terminus at Rockland. 


Omaha & Northwestern, 

This company is now operating both of the “ Blair 
roads ” in Nebraska, viz., the Sioux City & Pacific, be- 
tween Blair and Fremont, and the Fremont & Elkhorn 
Valley, from Fremont northwestward, 36 miles, to its 

resent terminus at West Point, on the Elkhorn River, 
in Cuming County. 
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Union & Titusville. 

A late number of the Titusville Courier says: “We 
were informed ae | rd persons connected with 
the Union & Titusville Railroad that the sale of the 
road (to the Oil Creek & Allegheny River Company) 
had been fully consummated. But last evening we 
were told, by one who ought to know, to the contrary, 
that the sale had not been made.” The same paper an- 
nounces the receipt of a dispatch from Philadelphia to 
the effect that the lease, and not the sale, of the road 
had been effected and the necessary papers executed. 
The Union & Titusville is about 25 miles long, and for 
nearly half its length scarcely a stone’s throw from 
the Oil Creek & Allegheny River road. The latter is 
of double gauge, (6 feet and standard) the latter has the 
6-feet gauge. 

Bedford & Bridgeport. 

Hon. John Cessna, President of this company, adver- 
tises for proposals for the grading, bridging and ma- 
sonry for the extension of this road to the Maryland 
State line. It will altogether form an exten-ion of the 
Huntingdon & Broad Top Branch of the Pennsylvania 
Railroad, and will connect the last named road with 
the Cumberland coal fields of Maryland. 


West Amesbury & Newton, 

This branch of the Boston & Maine Railroad from 
Newton, N. H., eastward five miles to West Amesbury, 
is just commenced. 

Queen Anne’s & Kent, 

This railroad, which is a branch of the Delaware 
Railroad extending from Townsend, 29 miles south of 
Wilmington, south-west to the east side of Chesapeake 
Bay at Queenstown, is completed from Townsend to 
Centerville, within eight miles of Queenstown. 

Joliet, Newark & Mendota, 

Meetings are being held to create an interest in and 
encourage the giving of aid to a railroad from Joliet, 
Ill., nearly due west through Newark to Mendota, a 
distance of about 55 miles, on the lineof the old Ameri- 
can Central. 

Paducah Bridge. 

A special dispatch from Paducah says that all the 
stock in the Paducah & Ulinois Bridge Company, 
which is authorized to construct a bridge over the Ohio 
at that place, was subscribed on the 81st ult. Paducah 
hopes to make a connection withthe Cairo & Vincennes 
Railroad over this bridge and also with a road extend- 
northward and connecting with Chicago. 

St. Louis & Keokuk. 

The Ralls County Record says: “On Friday last the 
contract for the bridging was awarded to M.S. Cartter 
& Co., of St. Louis. A Howe truss is to be constructed 
over Salt River at a cost of $9,300, and a Queen’s truss 
over Bear Creek at a cost of $650. Two miles of the 
tie contrac: has been let to Messrs. McFarland & Elzea, 
the remaining twelve miles to J. Van Ness, at an 
average cost of 43!¢ cents per tie. Mr. Smart, of Lowa, 
finishes up the cattle-guards and other woodwork 
yet to be completed. The whole of this work—bridg- 
ing, ties, etc., ready for track-laying—isyto be completed 
by the ist of September.” 

New Jersey Midland, 

It is expected to. have this road completed to the 
Passaic River in September. 

Kentucky & Great Eastern. 

It is reported that this company expects to obtain the 
use of the Chesapeake & Ohio Railroad from Catletts- 
burg to Charleston, 55 miles, or to Greenbrier, still fur- 
ther, for its proposed connection across West Virginia 
to Washington, Baltimore, Philadelphia and New 
York. 

Michigan Midland. 

We have from an officer of the company, at St. Clair, 
Mich., the report of the annual meeting, held last week, 
at which directors and officers were elected. Their 
names are given in another column. 

“The directors resolved to proceed with the con- 
struction of the first section of the line immediately. 
Tue following was also adopted: Resolved, That it is 
expedient to further survey the country west of Fen- 
ton, and that a line shall be run to find the most eligi- 
ble location for a railway between Fenton and Three 
Rivers, it being deemed advisable to subject all local 
interests to the nec -ssities of the shortest and best line 
to Chicago; and that Michael Ayer, Esq., one of our 
directors, is hereby appointed to consult, for informa- 
tion and co-operation, with the leading men between 
Fenton and Three Rivers, and that he shall report to 
this board without loss of time.” 


New Orleans, Mobile & Texas. 

The Supreme Court of Louisiana has decided that 
the State Auditor must register #750,000 of State bonds 
in favor of the New Orleans, Mobile & Texas Railway, 
on the completion of the road. 

Decatur & State Line, 

Proposals for the ma:onry of the bridge over the Kan- 

kakee River for this railroad will be received at the 


President's office, Room 16, Bryan Block, Chicago, un- 
til noon of the 12th inst. 


Painesville & Youngstown, 


A correspondent informs us that work was begun on 
the line of this road (from Painesville, on the Lake 
Shore & Michigan Southern Railway 28 miles north- 
east of Cleveland, southeast about 60 miles) on the 27th 
ult. It is intended to have the cars running between 
Painesville and Chardon, 14 miles, by the end of this 


year. Engineers are jocating the remainder of the 
line, the contracts for the construction of which are to 


be let as soon as it is located. §, C. Sharpless is Chief 
Engineer. 
Orange, Alexandria & Manassas, 

Chis company advertises for land along its route in 


payment of which it offers its bonds, This land it pro- 
poses to sell to immigrants. veered 





Lake Shore & Michigan Southern. 

A committee of the directors of this company were 
authorized at the late meeting of stockholders to decide 
upon the conditions of the new issue of $15,000,000 of 
stock. This committee consists of Horace F. Clark, 
Augustus Schell, and James H. Banker. 

Erie Railway. 

Judge Blatchford, on the 27th inst., rendered a deci- 
sion denying the motion of Heath, Raphael & Co. for 
an injunction restraining the Erie Railway Company 
from issuing 30,000 additional shares of stock, the 

laintiffs having failed to show that there was anything 
irregular in the issuing of bonds, or their conversion into 
stock. Judge Blatchford also decided that Jay Gould 
must, within sixty days, restore its registered value to 
3,000 shares of Erie stock which the court has ordered 
him to restore to the Receiver, James H. Coleman, and 
denied the application of Heath & Raphael for an in- 
junction restraining the Farmers’ Loan and Trust Com- 
pany from increasing the registry of Erie stock. 

The Elmira Advertiser learns, “ on reliable authority,” 
that this company has purchased the Tioga Railroad 
and the Blossburg coal mines, for $2,000,000. The Tioga 
Railroad is connected with the Erie at Corning by the 
Blossburg & Corning Railroad (wholly in New York), 
5114 miles long, and itself extends neal due south from 
the New York line to the south part of Tioga County, 
Pa., to coal mines of importance. It is 8444 miles 
long. 

Cincinnati & Great Northern. 

The certificate of incorporation of this company was 
filed at Columbus July 23. Capital stock, $4,000,000. 
Corporators: A. J. Hodder, Durbi. Ward, T. Wrightson, 
8. W. Morton and Robert Hedger. The termini of this 
road are Cincinnati and a point on the Ohio State line, 
in Williams County, north of Bryan. The route is 
through the following named counties: Hamilton, 
Butler, Warren, Preble, Montgomery, Miami, Darke, 
Merccr, Van Wert, Paulding, Defiance and Williams. 
It takes the place of the defunct Cincinnati & Macki- 
naw project. Books are to be opened for subscriptions 
to the stock on the 26th inst. 


Green Bay & Lake Pepin, 

This company has not been able to negotiate its 
bonds on reasonable terms, and consequently has not 
resumed work on its extension. 


West Wisconsin, 

The contractors on this road lost 150 laborers in one 
day last week on account of the better wages offered 
by farmers for harvest hands. 

North Missouri, 

Attorney-General Baker, of Missouri, having been 
called upon for an opinion as to the validity of the 
mortgage bonds for the payment of which the North 
Missouri Railroad is to be sold next month, replies 
that, without considering the inherent right of corpora- 
tions to mortgage their franchises and property to se- 
cure indebtedness on their part, about which there is 
much conflict of opinion in the judgments of the courts 
of last resort in the United States, he is constrained to 
the opinion that this railroad company, the North Mis- 
souri, had no authority to mortgage its franchises on 
property without the express sanction of the Legisla- 
ture, which the company did not have. He, further, is 
of opinion that the North Missouri Railroad Company 
had no authority to borrow money or pledge the main 
line of its road for the construction of the West Branch 


from Moberly to Kansas City, nor for the erection of 


the bridge at St. Charles, which is an enterprise owned 
and controlled by a distinct company. 
opinion that the interests of the county, as a stock 
holder, will be served by an application for an injunc 
tion to prevent the sale of the road, and having the 
mortgage declared unauthorized. Judge Herry C. 
Clover concurs in this opinion. 

Arrangements have been made between the counsel 
of the North Mi-souri Railroad and the counsel of the 
County Collectors at St. Louis, by which the company 
agrees to pay a part of its tax bills, and is to submit 
the ed ae for a speedy decision by the Supreme 
Court. In view of this agreement, Collector McGuire 
has withdrawn the advertisement of the sale of the 
rolling stock of the road. 


MECHANICS AND ENGINEERING. 


Northern Pacific Survey, 

Mr. Thomas B. Morris, Division Engineer in charge 
of the Middle Division of the Northern Pacific Rail- 
read announces that the following gentleman compose 
the engineering parties for that Division of the North- 
ern Pacific Railroad. 

{ Wm. Harris Kneass, Assistant Engineer, Philadelphia, 
1.<~ M.A. A. Meyendorff, Transit, New York. 

G. D. Chenoweth, Level, New York. 

James Bettner, Assistant Engineer, New York. 
2.~ Leonard Martin, Transit, Wisconsin 

(Samuel Anstey, Level, England. 

Edward Mublenburg, Assistant Engineer, Pennsylvania. 
8.4 J. F. Logan, Transit, Pittsburgh 
Frank Kneass, Level, Philadelphia. 

J Fovathe P. Roberts Assistant Engineer, Pennsylvania 

4. 





Jonathan Barrett, Transit, Pennsylvania. 
Ellis Clark, Jr., Level, Pennsylvania. 

Division No. 1 will proceed to Fort Ellis towards 
Yellowstone River, thence westward towards White 
Tail Deer Creek, thence through Deer Lodge Pass to 
Hell Gate River, connecting with Division No, 4. 

Division No. 2 will proceed to a point where the 
Dearborn Creek meets the Fort Beuton route, then 
westward across the Cadotte Pass and Big Black Foot 
River, connecting with Division No. 4 near Deer 
Lodge City. 

Division No. 3 proceeds to Fort Ellis, thence east- 
ward to Jefferson Fork and Gallatin, then through 
Bozeman Pass to Yellowstone River. 

Division No. 4 proceeds to Deer Lodge City, thence 
southwest to Hell Gate River, to Bitter Root River and 
Lou Lou Fork Divide. 


Each of the parties have the usual complement of 
men—from 18 to 16—two wagons, etc. They were to 
leave Helena, Montana, Monday, July 21, to begin the 
field work. 

Those of the parties that are in the least danger from 
Indians will have an escort and will be furnished with 
arms. 

There are also a Minnesota Division extending from 
Lake Superior across Minnesota to the Red River, 
Gen, J. Spaulding, Division Engineer, and a Pacific 
Division extending from Puget Sound eastward up the 
Columbia River Valley. 

William Milnor Roberts is Engineer in Chief of the 
company, and D. C. Linsley, Assistant Chief Engineer. 


Bloomington Shops of the Chicago & Alton, 

From the Bloomington Pantagraph we derive the fol- 
lowing items : 

“ Eight engines are undergoing repairs. 

“The Paymaster’s engine is now furnished with a 
new boiler, and is again on the road. Major Nolton, 
the Paymaster, presented the boiler-shop hands with 
$10 cach, as a compliment for doing such a good job. 

“ A new engine, No. 109, is being built at the shops. 
It is the intention to make it one of the fastest engines 
on the road. 

“Tt is contemplated by the company to build a new 
machine shop in keeping with the balance of the shops, 
the present one being entirely inadequate for their 
business. 

“A new boiler is to be placedin the blacksmith shop 
to run the steam hammers. Two are already in 
position, and the foundation is laid for five more. The 
heat from the furnace which heats the iron te be forged, 
is used for generating steam in these boilers, 

“The blacksmith shop is 200 feet long and 100 feet 
in width, with a capacity for fifty fires. hen the new 
shop is completed, and the trip hammers in position, 
the old shop will then be abandoned.” 


A Cross-Sectioning Device. 

Mr. W. H. Robinson, of Yates City, Ill., has invented 
a mechanism to apply to the leveling-rod to simplify 
cross-section work. He describes it as follows : 

This device consists of a straight rod of light wood, 
144 inches thick, 144 inches wide, and 12 feet long, hav- 
ing a simple roller, or pulley, on each end, and a leather 
band twice as long as the length of the rod, drawn 
over the pulleys, and the ends fastened firmly and 
smoothly together. ‘This band forms the face and back 
of the rod. Itis then painted white, and graduated 
into feet and tenths of a foot. The graduations on the 
fixed part are numbered in «a continuous series, from 
the bottom up on the side that is used in ordinary level 
ing to the top; thence down the opposite side to the 
bottom. The graduations on the band are numbered 
both ways from a target, or zero, one series running 
upward and around to the place of beginning, and the 
other running in the opposite direction, The figures 
on the fixed part, representing tenths, are painted 
black, and those representing feet are red, The figures on 
the band are also black and red, but the black ones rep 
resent tenths from the target both ways to twelve feet, 
while the red ones represent feet, and from thence 
around to the target the red figures represent tenths, 
and the black ones feet 

The manner of using the rod is as follows: Ascer 
tain, by using the rodas an ordinary leveling-rod, the 
height of the instrument (the common engineer's level) 
above or below grade, at the station where the obser- 
vations are to be made, and set the target accordingly. 
The number on the face of the rod which then falls on 


e is also of | the line of collimation of the instrument is the cut, or 


fill, as the case may be, atthat station. If the number 
is below the target, it represents a cut; if above, it 
represents a fill. This rule is somewhat modified by the 
following, which the operator should be careful to re- 
member, in order to avoid the confusion that might 
otherwise occur in consequence of having two columns 
of figures on the face of the rod: When the target is 
on the face of the rod the black figures are the only 
ones noticed as representing tenths. When the target 
is on the back of the rod, by reason of the instrument 
being more ‘han twelve feet above grade, the numbers 
running from the top of the rod downward are the only 
ones noticed, and they invariably represent a cut, 
When the target is on the back of the rod, by reason 
of the instrument being below grade, the numbers run- 
ning from the bottom of the rod upward are the only 
ones noticed, and they invariably represent a fill. it 
jhe instrument is more than twelve feet above grade, the 
target should be set on the back of the rod, by ref. 
erence to the figures on the side opposite to the one 
used in ordinary leveling, If the instrument is below 
grade, the target should be set on the back of the rod, 
and as high as it would have to be set on the face if 
the instrument were above grade, instead of below. 
If the instrument is more than the length of the rod 
below, or more than twice its length above grade, the 
target may be set ten, twenty or thirty feet less, above 
or below grade, than the calculations indicate it should 
be set, and the ten, twenty or thirty may be added to 
the number read fromthe rod. 


TRAFFIC AND EARNINGS. 





—The receipts of the Great Western Railway of Can- 
ada for the week ending July 7 were: 
$37,752 46 


-.++ 48,887 04 
2,21 34 


Passengers.........--+- 
Freight and live stock.. 
Mails and sundries..... 





OE on on000.0006.9 50. 0gdec0ncccns -covcereccosconesceasons $83,880 84 
Corresponding week of 1870..........+.0+++e00. «+ T4,727 40 


Increase (12% per cent.).........-eceeereceeeeeee 








e004 s 9.153 “4 
| —The traffic receipts of the Grand Trunk of Canada 
| for the week ending July 8 amounted to £31,400, against 
| £29,700 in the correponding week of last year, show 
ing an increase of £1,700, or 5% per cent. 
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Bauschinger’s Indicator Experiments on Locomotives. 


One of our aims in conducting this journal has al- 
ways been to keep the professional community of this 
country conversant with the researches of the engi- 
neering philosopher abroad, and it is for this reason 
that we are glad to be able to lay before our readers a 
record of the exhaustive indicator experiments insti 
tuted by Professor Bauschinger, of Munich, with the 
assistance of M. Zorn, locomotive superintendent of 
Augsburg, on locomotives of the Bavarian State rail- 
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ways. These experiments were erneeky conducted | sions in the Table No.1. They were all with outside 
with a view to examining, on the one hand, 


the distri- 
bution of steam effected 4! valve motions of various 
classes, and, on the other hand, of ascertaining the ab- 
solute work done by the steam in comparison with the 
simultaneous consumption of fuel and water. We shall 
follow, in our notice, the course of Professor Baus- 
chinger’s work on the subject,* which is divided into 
four principal sections, viz.: 1. On the mode of con- 
ducting the experiments, and on the tested engines in 
general ; 2. On the form of indicator curves; 8. On 














TABLE NO. 1. 





of the engineman are interfered with or rendered per- 
plexed by contrary orders, but we are told that this 
was not the case, and that the drivers were merely 
ordered to aim at maintaining the proper water level 
and boiler pressure. 

The valve gear of the engines running on the Ba- 
varian State railways is partly of the shifting-link, or 
Stephenson class, and partly on a system of double- 
valve motion, known on the Continent as Meyer's mo- | 
tion. Of each category four engines were selected for 
trial, and of these engines we give the leading dimen- | 









































cylinders, three being express, two goods, and the rest 
mixed engines. Two of the engines were fitted with 
Allen’s or Trick’s double admission valve, and it will 
be seen in the course of our epitome of the professor's 
investigations, that this valve shows very good results 
in connection with the shifting-link motion. In the 
case of Meyer’s motion, the main or distribution valves 
are moved by the reversing links; but these are not 
used for expansion purposes, the reversing lever being 
either put full forward or fully thrown back. The ec- 






































TABLE NO. 2. 
Pre-admission. | Release. 
CLASS Compressionin |—— ————-—__— —_— liana 
or In per cent, of; In parts parts of stroke, | In per cent. of| In parts of 
ENGINES. In millimeters. | piston area, of stroke. \In millimeters, | piston area. stroke. ~ 
Hind, | Front, Hind. | Front Hind.| Front.) Hind. | Front. | Hina. | Front. “Hind. | Front, Hind, \Front. 
- — i —_— —|— — _ | ——_|—- — 
isudaes 3 0 1.1 6 1-300 | 1-00 1-27 | 1-86 0.6 | 8.1 0.3 | 1.4 1-579 | 1-289 
Mh ée 0 8 0 1.1 1-00 | 1-227 1-102 | 1-30 | 6.6 | 2.7 2. 3.2 1-f9 | 1-351 
G comnneee 1.5 1.5 0.6 0.6 = |1-1053) 1-690 1-62 1-128 2.6 5.3 1.0 | 2.0 1-253 | 1-89 
H 3 notch . 8.7 8.7 1.4 1.4 |1-187 | 1-127 1-25 1-'6 6.3 6.3 2.3 2.3 1-48 1-70 
H 2 - oh 4.6 4.6 18 18 1-76 | 1-561 1-13 1-9 q q 2.6 | 2.6 1-23 1-33 
Bt te 5.2 | 62 | 20 | 2.0 [1-86 | 1-23 | 1-7 14.6 1.5 1.5 28 | 28 |1-11 | 1-16 
the absolute performance of steam and fuel; 4. On| centrics of the expansion valves are set at an angle of 


water and steam consumption. 
1. On the mode of conducting the Experiments and on the 
Tested Engines in General, 

The indicator employed by the experimenters was 
one of Richards’s, supplied by Messrs. Elliott, of Lon- 
don, and was of the usual dimensions. The indicator 
was fixed on athree-way cock over the middle of a 
cylinder, as shown in the annexed Fig. 1, communicat- 
ing with both cylinder ends 4 4 means of 74-inch copper 
pipes. The instrument was handled, from the engine- 
man’s foot-plate, by two rods acting upon 
the indicator cock, a, and the three-way 
cock, }, while the barrel of the instrument, 
c, was connected with the piston rod cross- 
head in the manner illustrated. The cross- 
head moved, moreover, one of Schaffer and 
Budenberg’s stroke-counters, placed in close 








are not merely complicated, but great strength is re- 
quired in most of the structural parts, the burden in 
some instances being enormous. What is to be thought 
of carrying the railway below the vaults and subways 
of Queen Victoria street, one set of girders being re- 
quired to support the vaults and subways above the 
railway, and another set of girders to support the road 
above the subways! In some parts of the line the 
breaking weight of each column is estimated at 2,000 
tons. Even the church of St. Nicholas is supported 
by the works connected with the railway, the original 
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foundations of the edifice being extended downward 
for a depth of 40 feet. These and numerous other facts 
connected with the undertaking mark its peculiar 
character, and establish its claim to be considered an 
extraordinary engineering achievement. * * ~ 

“When the Metropolitan Railway from Farringdon 
road to Paddington was first opened trains ran at in- 
tervals of 20 minutes ; now it is a common occurrence 
for thirty trains to pass a given point within an hour. 
In 1863 the Metropolitan Kailway carried 9,455,175 pas- 
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lead of 180°. Bofore we proceed to examine the indi- 
cator curves obtained by Professor Bauschinger we 
give, in Table No. 2, some figures tak: n from a diagram 
relating to the action of the main valves of the four 
engines with Meyer’s valve gear. 

It will be noticed by examining this table, that in the 
case of the fourth engine (H) the table contains the 
values corresponding to three positions of the reversing 
lever, this being the only cases in which the distribu- 
tion valves were also used for the purpose of expan- 








proximity to the experimenter, who was 
standing, as beforestated, on the engineman’s 
footplate. After a diagram had been drawn, 
the connection between the indicator barrel 
and piston rod crosshead could be loosened, 
and an arrangement was also provided for 
enabling several curves t»> be taken, on one 
and the same paper, without mounting a 
new sheet on the barrel. As a rule a new 
diagram was registered for each'change in the 
position of either the regulator, the reversing 
lever, the expansion hand (in the case of 
Meyer’s valve motion), or the blast pipe orifice. We 
readily admit that the method of taking the diagrams 
from the foot-plate permits of a more uniform system 
of observation, nevertheless we should ourselves give 
the preference to the plan in which the operator places 
himself beside the indicator ; and we prefer this latter 
way of proceeding, on account of its enabling a far 
greater number of diagrams to be taken within a given 
time than the other method, and also on account of its 
not depending so much on the working of gear, which, 
at any time, may go wrong. 


In the trial under notice the speed of the engine was 
measured and registered by means of a chronometer, 
the period during which the regulator and the reversing 
lever remained unchanged was also carefully noted 
down, and in order to arrive at the corresponding 
number of revolutions of the drivers at the same inter- 
vals, from minute to minute, the state of the stroke 
counter was registered, as was also the boiler pressure. 
The feed water was measured by a glass gauge fixed on 
the tender, and the fuel was weighed. We are glad to 
be told by Professor Bauschinger—and this enhances 
greatly the practical value of the trials—that the en- 
gines were experimented upon in their normal condi- 
tion, and while doing their ordinary work. It too fre- 
quently happens that in trials of this kind the duties 
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* Indicator Versuche an Locomotiven, angestellt unter Mitwir 
kung des konigl, Maschinenmeisters Zorn in ougsburg und bearbei- 
< = Joh, Bauschinger, Konig, Professor am Realgymnasium in 

unchen. 





sion. In concluding our notes on the engines” tested, 
we should state that, with the exception of engine(H), 
all were supplied with variable exhaust gear, worked 
from the engineman’s foot-plate, and by means of which 


The annexed Figs 2 and 8, illustrate the two different 
arrangements adopted.—Hngineering. 
(TO BE CONTINUED.) 


The London Underground Railroad. 





The completion of the final section of the Metropoli- 
tan District Railway of London has given occasion to 
The Engineer to make some interesting comments on 
the construction of this line: 

“The idea of carrying intramural railways under 
ground was a fortunate conception for London. That 
such a thing was practicable, could only he demon- 
strated by actually doing it. It has been done by Mr. 
Fowler to an extent which gives him a foremost place 
among engineers. To carry a line across Chat Moss 
were a simpler matter, despite its stupendous scale, 
than to drive a tunnel through the entanglements of 
gas and water mains, sewers, cellars, subways, and 
foundations, which form a species of jungle in the uf- 
derground topography ot the metropolis. Every inch 
of the way is beset with difficulties, something like 
those which encompass the surgeon in seeking to per- 
form some delicate operation amid the mazes of ar- 
teries and organs which crowd the anatomy of the 
human body. The works of the underground railway 





the blast-pipe orifice could gradually be contracted. | 
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Fig. 3. 


| sengers ; in 1870 the number carried on the Metropoli- 
| tan and Metropolitin District Railways was 39,160,849. 
The receipts on the District line have increased in 
| very high ratio within the last twelve months, and the 
| extension to the Mansion House will unquestionably 
| hove a great effect in augmenting the traffic. Facilities 
| for traveling always increases the number of travelers, 
| and the effect reacts on the cause.” * * * a 
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—The acting Secretary of the Interior, following the 
advice of Assistant Attorney-General Smith, holds that, 
| in adjusting grants of lands to railroads where the 
| grants lap, the road that first definitely located its line 

has the best claim to the lands, and until the location 
| of the line the grant is in the nature of a floating grant, 
; and does not attach to any specific lands until the line 
is definitely fixed. 
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| —A great coal shipping station is to be established at 
| Perth Amboy, N. J. Robert H. Sayre, of the Lehigh 

Valley Railroad, has purchased 300 acres, with an ex- 
| tensive water front, at that place, it is said, for the 
| Reading as well as his own road. It is proposed to 
| connect the West Line Railroad of New Jersey with 
| Perth Amboy by constructing a branch line from Mil- 
| burn. 


—The Rochester //emocrat is slightly sarcastic on @ 
railroad line in that vicinity. It says that a geitleman 
took the train, a few days since, on what is termed “the 
| huckleberry road,” running between Avon and Mount 
Morris. After the train had started from Avon he dis- 

covered that he had left a valuable dog behind, but on 
| arriving at Mount Morris, the lost dog was found sit- 
‘ ting at the station awaiting the arrival of his master. 








